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ABSTRACT
Acceptability Study and Pilot RCT of a Guide to Understanding Reproductive Health for Ladeez
(GURHL) Code: An HIV Risk Reduction App Intervention for Black and Latina Young Women
in New York City
by
Sonia K. González
Advisor: Christian Grov

Background: Young Black and Latina women suffer from higher sexually transmitted disease
(STD) incidences than White women, increasing their susceptibility to contracting human
immunodeficiency virus (HIV). The adoption and widespread usage of mobile devices has
contributed to the public’s ability to access available information at all hours, including
information on sexual and reproductive health (SRH). Despite a growing body of mobile health
literature, there is limited understanding of how mobile-based sexual and reproductive health
interventions for use by young adult Black and Latina women could improve sexual health
knowledge and connection to clinical care.
Methods: This pilot randomized controlled trial evaluated preliminary efficacy of a web-based
application (web-app) designed to increase knowledge of HIV and other STDs and to facilitate
awareness and use of SRH care via a texting function and a clinic search tool. Participants were
assigned randomly to use either the intervention web-app or a standard web-app and were
administered knowledge, feasibility, and acceptability assessments at baseline and at follow-up 3
months later. Additional focus groups (n = 4) were conducted after the 3-month follow-up survey
was completed and the circumstances around usage (at school, at work, in crisis, for information
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sharing), attitudes toward the web-app, and barriers to using the app were assessed as were the
participants’ perspectives on the apps’ usefulness, trustworthiness, and usability. Inclusion
criteria were: self-identified Black or Latina women aged 18 to 25 who owned a smartphone,
were living or working in New York City, and reported vaginal or anal intercourse with a male
partner in their lifetime. The study compared those who enrolled in the research study to those
who were eligible but chose not to enroll on age, race, relationship status, education, individual
income, employment status, insurance status, condomless sex acts in their lifetime, number of
male sex partners in their lifetime, age of oldest male sex partner, and age of first sexual
intercourse. Comparisons were made using t-tests, chi-square, or Fisher’s exact tests as
appropriate (Aim 1, n = 156). In addition, drawing from self-report data, the study compared the
cost per enrollee by recruitment source. To assess the feasibility and acceptability of the web-app
created for this dissertation, focus group results were triangulated with baseline, post-surveys,
and analytics results. We compared the treatment arms on demographics, health risk behaviors,
understanding of other web-based applications, usability items, and web analytics using t-tests,
chi-square, or Fisher’s exact tests, as appropriate. Focus groups were conducted by study arm
and findings reported thematically by intervention and control arm (Aim 2, n =105, 4 focus
groups). To explore preliminary efficacy, analyses additionally compared self-report access to
reproductive health services and SRH knowledge using t-tests, chi-square, or Fisher’s exact tests,
as appropriate (Aim 3, n =105). All procedures were reviewed and approved by the City
University of New York Institutional Review Board (protocol # 381039).
Results: The Guide to Understanding Reproductive Health for Ladeez (GURHL) Code study
found that recruiting via college professors through emails and college LISTSERVs was more
effective than recruiting via Facebook banner advertisements. Data on the banner ads and the
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findings reported by enrollees both revealed that potential enrollees responded more favorably to
banner ads that included the study logo and images of women, rather than those displaying the
logo alone. Women who enrolled in the GURHL Code study were more likely to report an
income below $20,000 and to be working or to be a student than were the women who were
eligible but did not enroll. Triangulating focus groups, survey responses, and web analytics
results suggest participants were enthusiastic about several aspects of the intervention GURHL
Code web-app in comparison to the standard-of-care control web-app. These aspects included
the clarity in language, transparency of the developer and designer, access to the Planned
Parenthood text function, and Questions, Honest Answers. Participants from both treatment
conditions found both web-apps easy to use and well organized, and additionally found the
GURHL Code intervention web-app to be trustworthy and useful. We found high retention rates,
successful randomization, and non-differential findings on knowledge or connection to care.
Discussion: The study found that GURHL Code, a theory-driven sexual and reproductive health
(SRH) mHealth study, was feasible and acceptable among Black and Latina women 18 to 25
years old in New York City and that it merits a larger scale study to explore SRH knowledge and
connection to SRH care. Future research might include a suite of web-apps available in the
marketplace (e.g., Google Play and Apple’s App Store) tailored for various sub-populations of
women. These could include teenaged women and parents or caregivers of young women. Crosssector collaborations are needed to advance the health-technology field, especially with mobile
designers, developers, and e-marketers.
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CHAPTER 1—Introduction
BACKGROUND
Public health need: STD disparities among young adult women of color
In the United States, compared to White women, young Black and Latina women
experience higher rates of sexually transmitted diseases (STDs),1 including the human
immunodeficiency virus (HIV).2 The chlamydia rate among Black women is 1,433 per 100,000,
which is 5.7 times the rate for White women (253).1,3 From 2000 to 2013, New York Cityresident Black women aged 18 to 25 had the highest chlamydia incidence compared to all
groups, including classifications by gender, race/ethnicity and in 5-year age groups.1,4–7
Women’s STD risk increases their susceptibility to HIV transmission and can lead to long-term
reproductive complications such as infertility.
Despite a decrease in new HIV diagnoses among women in the United States between
2005 and 2014,8 racial and ethnic disparities persist between Black and Latina women and White
women. In 2014, the HIV incidence for Black women was 16 times higher than that for White
women.9 Moreover, Black women accounted for 6 in 10 diagnoses among women in 2014.8
Although Latinos made up 17% of the US population, they accounted for 23% of newly
estimated diagnosed HIV infection.8,10 In addition, despite decreases in HIV diagnoses, declines
have stalled between 2009 and 2014 for Latinos,8 and in 2015, 80% of the 8,807 young people
diagnosed with HIV in the United States were aged 20 to 24.11 These data highlight the need to
continue conducting research to better understand the factors that contribute to STDs, including
HIV, among young adult Black and Latina women.
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Delayed healthcare seeking
Latinas are less apt to undergo regular Pap tests than White women,12 and may also defer
important opportunities to ask sexual-health–related questions and to perform STD testing and
other screenings.13 In addition, many young people aged 15 to 24 delay seeking care for an STD
for a range of reasons including thoughts of being “blamed” for an STD by a partner, and time
constraints to schedule STD screening.14 Anatomical differences between women and men
facilitate earlier self-detection of STD symptoms by men (e.g., men touch their genitalia multiple
times a day to urinate). Women are also more likely to confuse STD discharge symptoms for
normal discharge or yeast-related symptoms,15 or not to seek STD screening due to being
asymptomatic.16 Delayed healthcare-seeking behaviors has long-term consequences, especially
for women; if left untreated, STDs can be transmitted to fetuses during pregnancy development
or during delivery, and untreated STDs can lead to pelvic inflammatory disease, which can result
in infertility and ectopic pregnancy.15 Further, Latinas suffer a disproportionate mortality rate
from breast and cervical cancers.13
Why researchers utilize mobile technology for health studies?
Given that young people are early adopters of new digital technology, one avenue to
combat public health disparities and to meet public health needs is via mobile technology.
Widespread smartphone ownership is common (68% of American adults own a smartphone17),
especially among young adults—86% of Americans between 18 and 29 years of age are
smartphone owners.18 Both Blacks (70%) and Latinos (71%) are more likely than Whites (61%)
to own a smartphone,18 and are more likely to use their phones for a wider range of activities
including accessing the Internet19–21 and seeking health information; 73% of Hispanic and 67%
of Black compared to 58% of White smartphone owners have used their phone in the past year to
2

research a health condition.22 Smartphone applications offer portability and autonomy (allowing
for access at the participants’ desired location and time); cost-effectiveness and content
standardization (technology reduces need for staff-related costs); and includes interactive
delivery of health information.23,24 In addition, most mobile phone users have their phones turned
on and within reach during waking hours,25 and young Americans report sleeping with their
phones nearby.26 If public health researchers and practitioners aim to reach young people to
improve health behaviors and outcomes, we need to better understand how to leverage their
technological tools.
Lessons learned from eHealth and mHealth
Alongside the rapid and growing shift in technology usage since the public availability of
the World Wide Web in 1994,27 researchers have explored how the Internet might be
incorporated into the research process. Researchers have explored “the use of information and
communication technologies (ICT) for health”28,29 which the World Health Organization defines
as eHealth. With the increased prominence of mobile technology, mobile health, or mHealth, is
understood to be a component of eHealth.30 Specifically, WHO defines mHealth as “the use of
mobile and wireless technologies to support the achievement of health objectives”31 and an
mHealth strategy is the application of technology for a defined health purpose (e.g., text
messages to deliver appointment reminders) in order to address specific health system
challenges.31 These digital tools provide the possibility of delivering health information,
professional consultation, and health provider and services cost and location information to
individuals in a way that is more timely and private, and thus more useful, than traditional health
education and service delivery models that require individuals to physically travel to a clinic or
school for such services. Characteristics that make mHealth tools well suited for public health
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interventions include their scalability (that is, potential for widespread use, a goal of translational
science) at a relatively low cost (making implementation of the intervention for translational
science achievable), tailoring, interactivity, personalization, and delivery at a desired dosage (i.e.,
message repetition).31–33
The pioneers of mHealth research began exploring their usage in clinical settings soon
after short message service (SMS or texting) became commercially available for people to
communicate via brief electronic messages usually between mobile phones in 1996.34 This
seminal work is demonstrative of the impact mHealth can have on connection to care. Two
systematic reviews have described robust evidence when using text message reminders to
improve health care appointment attendance.35,36 There is also evidence that receiving both
negative and positive laboratory results via SMS was found to be as acceptable as a letter or
telephone call.37 SMS is also an effective communication tool between patients and health care
providers, including hard-to-reach populations (e.g., commercial sex workers), communication
of sexual health education, and partner notification of STD diagnosis in Amsterdam.37 In
geographically isolated areas, health care workers were able to text updates to physicians about
HIV and AIDS patients for immediate recommendations.37 Since the early days of SMS,
mHealth tools have been developed and researched for a variety of populations and for a variety
of public health purposes. Interactive digital tools, including mobile devices, offer users health
information, online communities, and behavior change and prevention tools (i.e. health selfmanagement, and disease monitoring and management including electronic health tools).38
Findings from sexual mHealth research suggest there are good opportunities for
recruiting research participants via Facebook banner advertisements, particularly for crosssectional studies with a variety of populations including young adults, trans-women, college
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students, and men who have sex with men (MSM).39–46 However, samples of women for sexual
and reproductive mHealth research are typically drawn from a combination of in-person clinical
or community-based sites,47–49 leaving a gap in understanding of how banner ads might be
utilized to recruit women and sub-populations among women (i.e., Black and Latina women).50
Specifically, despite successfully recruiting young people of color, including MSM, utilizing
targeted electronic outreach51–55 and social networking56–59 approaches for STD and HIV
research with other populations, there are few studies using these methods that focus on young
adult women and even fewer focusing on Black and Latina women, especially in randomized
controlled trials.47,60–63
There are many mHealth interventions currently available intended for influencing
behavior change, tracking and sharing data, lifestyle education and management, and continuing
professional education tools.24,64 Sexual and reproductive mHealth interventions intended for
women have widely ranged from investigating topics including pregnancy,65–67 nutrition and
pregnancy,68 intimate partner violence during pregnancy,69 contraception,67,70 fertility tracking
for family planning,71 preventing unintended pregnancy,72–74 menstrual cycle tracking,75 HPV,76–
79

breast cancer screening,80 measuring ovulation through the use of a wearable device,81 and iron

deficiency in premenopausal women.82 Some of the positive findings from this body of mHealth
literature are especially promising. For example, the MyHealthy Pregnancy App found
participants’ attendance at prenatal appointments was 84% compared with the clinic norm of
50%, indicating an estimated cost savings of ~US $450/patient over 3 months.65 After 6 months
of coaching on the web-based mHealth platform, Smarter Pregnancy, lifestyle behaviors
improved for vegetable intake, fruit intake, folic acid use, no tobacco use, and no alcohol
consumption.68 In addition, the program showed the strongest effectiveness for participating
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couples.68 Evaluating the effectiveness of a web-based tailored intervention for promoting HPV
vaccination acceptance showed a significant positive effect of the intervention on informed
decision making, decisional conflict, and nearly all determinants of HPV vaccination uptake.78
However, there are a limited number of sexual and reproductive mHealth studies tailored
for Black women. One such study focused on the risk of adverse birth outcomes,65,83 another on
HIV risk reduction via video delivery study,52,84 and 3 others include the Wingood and
DiClemente group-level suite of the Centers for Disease Control and Prevention Diffusion of
Evidence-Based Interventions (DEBI’s) adapted for computer delivery. Sisters Informing,
Healing, Living, and Empowering (SiHLE) Web48,85 was designed for young women aged 14 to
18, Women Involved in Life Learning from Other Women (WiLLOW)48,85 was designed for
HIV-positive women, and SAHARA86 (the computer version of the Sisters Informing Sisters on
Topics about AIDS [SISTA])87 program targeted adult women. SiHLE Web, WiLLOW, and
SAHARA required participants to travel to a clinical or to a community site to engage with the
technology, and required personnel to deliver the intervention content. The Amor y Salud
intervention in Oregon used mixed media—radio, social media, and print materials—to
encourage Latinas to consider their preconception health. Despite anecdotal positive comments
from community members and local media regarding the radionovela, the small sample size of
the online and intercept survey data (not reported) prevented researchers from measuring
knowledge impact.88 We found no other sexual and reproductive mHealth studies that have
focused specifically on Latina young adult women.
There is a growing body of literature around the formative development of smartphone
applications.65,89–94 However, there is limited research on the feasibility and acceptability of
sexual mHealth interventions, and even less data is available specific to Black and Latina
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women.95 A systematic review found sexual and reproductive health (SRH) web-apps suffered
from disapproving reviews,96 limiting uptake, usage, and diffusion.97 Moreover, research
specifically on young adults’ experiences and views on a range of web-app features is lacking,24
particularly with regards to sexual and reproductive mHealth tools for Black and Latina
women.47 Examples of mHealth tools with favorable feasibility and acceptability include the
HealthMindr App tailored for MSM,98 and an LGBT web-based intervention,59 both were
designed with input from their respective target populations and driven by theoretical
underpinnings.
Of note, there is a growing body of mHealth SRH research among college women. For
example, mobile and web-based interventions aimed at college-aged women have addressed
issues such as alcohol use, sexual assault, abusive relationships, and knowledge of long-acting
reversible contraception (LARC) methods.67,99–102 However, these studies either do not report a
sample description or they have attracted low proportions of Black and Latina women. Mobile
health could serve as an important bridge to educate women about sexual and reproductive health
issues, including HIV and other STDs. Given that young adult Black and Latina women, aged 18
to 24, have higher HIV,103,104 chlamydia, and gonorrhea incidence compared to their White
counterparts,5,105,106 have a need for SRH services, and have a high rate of smartphone
ownership, unique opportunities may exist to utilize mobile platforms to decrease HIV and other
STD risk behaviors in this population.
Inclusion of women in randomized controlled trials
Given the limited number of studies focusing on young women of color in sexual
reproductive health technology, this research will have an impact on the insight and potential of
future studies engaging with this population on these topics. The few studies on young adult
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Black and Latina women, especially in randomized controlled trials (RCTs), constrain our ability
to generalize findings and to ensure that our findings are applicable to diverse populations. In
addition, low participation levels by women of color in RCTs may overestimate the magnitude of
effect by including more advantaged participants and by contributing to ceiling effects. By only
including women who are healthier or less at risk, study results might seem more effective than
they are, or, put another way, researchers should be careful not to make claims regarding the
efficacy of a recruitment approach for all when sub-populations at greater risk for STDs are
excluded from research.107–109 Increased proportions of people of color in studies will also allow
sufficient sample size for ethnic-specific analyses and data presentation.107
Public health researchers and practitioners must understand the historical context of RCT
recruitment if we are to address public health outcomes that adversely and disproportionately
impact Black women and Latinas, such as STDs. The Tuskegee experiment hinders public health
research and contributes to the difficulty of recruiting people of color, especially Black people,
for STD intervention trials, including HIV.107,110–113 Despite an NIH mandate to explain minority
and women exclusions, there are still a limited number of studies, especially RCTs, published in
recent years that focus on women of color.114 It is a priority for NIH to recruit participants from
underrepresented communities;115 nevertheless, only a few SRH-technology studies currently in
progress focus on women of color or on people of color.47 In addition, with an increasing number
of public health web-apps every day and with the growth of health technology research, the
implications of these findings are relevant for researchers and public health practitioners. The
public health community would benefit from better understanding how banner ad recruitment via
social and online dating websites and offline platforms could be utilized to recruit young Black
and Latina women aged 18 to 25 from an urban setting for research, as well as from an
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exploration of how a web-based application tailored for this sub-population does regarding
feasibility, acceptability, and the preliminary efficacy to improve sexual health knowledge and
connection to clinical services of a sexual and reproductive mHealth study.
CONCEPTUAL FRAMEWORK
Social science and educational theories
Accessing SRH services has been linked to environmental, personal, and behavioral
factors. The Social Cognitive Theory (SCT) considers the context of influences in participants’
lives and provides a multi-level (environmental, structural, individual cognitive) framework to
provide a comprehensive understanding of the influences on why and how people change
individual behaviors (Figure 1).116,117 SCT has been widely used to guide HIV risk reduction,
particularly among young women of color, including to guide a weekly soap opera intervention
to reduce HIV risk among young Black Women, and including Wingood and colleagues’ suite of
CDC DEBIs intended for Black women.55,87,117–121 Another framework guiding this pilot project
given the use of interactive technology draws from research and practical interactive pedagogical
applications that demonstrate the potential of technology to increase access to knowledge and
information and to promote learning.122–124 Particularly relevant for the proposed study are the
interactive features allowing participants to learn through visualizations, such as the “how to
properly put on condoms” images.125
Digital constructs: usability, user experience, and user-centered design
The notion that content, structure, function and design are fundamental elements for the
success of interactive digital media tools has been central to the evolution of the Internet since its
inception in 1994 and has been maintained as an important aspect of web development; however,
these constructs have not been explicitly applied to designing sexual and reproductive mHealth
9

applications.126,127 Thus, common digital constructs are defined prior to considering how they
might influence a sexual and reproductive mHealth web-based application for Black and Latina
women vis-à-vis the DT approach. Usability and user experience (UX) development have
evolved similarly. UX and user-centered design (UCD) are subjective and more of an art than a
science. Despite the subjectivity of the notion of “experience,” the process used to achieve good
UCD, the dominant web design approach, includes research that determines user motivation,
sketches that address what the user needs, rapid prototyping of the most promising ideas to
evaluate them more accurately, and repeating these steps as needed.128 The rise of UX captures
all aspects of non-instrumental, aesthetic, affective, emotional qualities in the human use of
digital technology:129 UX and UCD are often used interchangeably, and the differences are subtle
and somewhat semantic128 –to clarify, UCD situates the user at the center of the experience with
the technical product while UX emphasizes the experiential and allows for a balance between
user needs and business goals.130,131
These digital constructs come together in Design Thinking (DT) to promise not simply
aesthetics and utility, but a deep understanding of human experience to then develop a product,
service, or process that improves an experience for many—often empowering people in new
ways.132–134 DT values empathizing with the user to create solutions for their needs and values,
and it emphasizes constant innovation and problem solving (rather than technology for
technology’s sake).135,136 Specifically, DT develops through 3 iterative stages: 1) inspiration, in
which one identifies an opportunity; 2) ideation, in which one conceives general solutions; and
3) implementation, which involves prototyping and testing a product (Figure 2).133,136 Another
important aspect of DT is divergent thinking, which can be achieved by assembling a
multidisciplinary team with various perspectives.133,136 Implementing a DT approach in the
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Guide to Understanding Reproductive Health for Ladeez (GURHL) Code study facilitated
developing a product by and for Black and Latina young adult women in an urban setting that
can help to contextualize the environmental and cognitive factors to help support improved
behaviors that are specific and responsive to the needs of this community. We identified the
needs of the community via multiple perspectives including the voices of women reflective of
the population of interest, adult providers who had a history of serving the population of interest,
the PI’s 15-year public health career serving marginalized young people, and through formative
focus groups. This study facilitates free access to sexual and reproductive care via a button on
the web-app that directly connects participants to a Planned Parenthood Federation Health
Educator, a clinic search button with a link to directions, and appropriate and easy-to-understand
language addressing SRH education tailored for young adult women (other specific content are
explained in the following section). As the long-term goals of this project are to explore efficacy
through a large-scale RCT and to produce a web-app for real-life settings, these theories and
inputs appropriately guide this work. What follows is a description of the inspiration, ideation,
and implementation of the crux of this dissertation called Guide to Understanding Reproductive
Health for Ladeez (GURHL) Code, an SRH web-app for Black and Latina women aged 18 to 25
in an urban area. The description includes how this project incorporated divergent thinking into
the development process.
PREVIOUS WORK AND GURHL CODE DEVELOPMENT
GURHL Code was a randomized 2-group pilot study to test the feasibility, acceptability,
and preliminary efficacy of a smartphone web-based application (meaning a website that works
across multiple devices [smartphones, tablets, etc.]) to promote connection to clinical services
and to improve sexual health knowledge. To develop GURHL Code, an advisory committee was
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convened, formative focus groups were conducted, a web-based application (web-app found at
gurhlcode.org) was created, and a pilot randomized controlled trial (RCT) with web analytics,
baseline, and post-test survey data collection 3 months later, and follow-up focus groups were
conducted. (see Figure 3 for a study timeline). The web-app (GURHL Code) development is
discussed in this chapter, recruitment for the RCT is discussed in Chapter 2; the feasibility and
acceptability of using a web-app for SRH research is described in Chapter 3; and the preliminary
efficacy of the pilot RCT is discussed in Chapter 4. Finally, Chapter 5 summarizes findings from
Chapters 2 through 4 and discusses strengths and limitations of the study as well as
recommendations and future research directions.
Community Advisory Committee (CAC) (March 2013 to May 2016)
Finding mentors and a team is critical when working on a technology-centered project.
This core group of people can offer advice, guidance, and critical feedback that are helpful in
continuing with the project and seeing it through to fruition. A Community Advisory Committee
(CAC) was convened in March of 2013 and was comprised of intended users of the web-app in
this study (i.e., women aged 18 to 25 living in New York City who self-identified as Black [n =
4] and/or Latina [n = 2]) and of content area experts (i.e., 4 adult providers representing 3
community-based agencies and 1 independent researcher who provided services for the target
population for a minimum of 5 years. The adult providers had an average of 13 years of
experience working with young people between 13 and 25 years old in the sexual and
reproductive health field in New York City.). The CAC met via video conferencing 12 times
over the course of the project with additional sub-committee work (e.g., individual and small
group meetings with the PI to explore recruitment strategy and to provide input on design). In
addition, communication was conducted via email and texting. CAC members reported that they
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were drawn to this project for various reasons: the opportunity to work collaboratively on an
innovative technology-based project; the opportunity to engage with and meet new researchers,
young people, and practitioners; and the opportunity to help shape a much-needed public health
web-app. CAC members provided a feedback loop on early iterations of the wireframes, the
web-app content and design, study logo development, and name. Throughout the process, the
CAC shared resources such as presentations about current sexual and reproductive health webapps (i.e., Youth Health 2.0, 2011). Although the CAC was an essential source of feedback for
developing GURHL Code, there were several interconnected elements of this project that
resulted in an iterative development process: the technical development and program
development through focus groups were interconnected and informed which steps or cycles had
to be repeated (Figure 4). It was through these approaches that the final content and web-app
design were developed. As an example, the web-app name, GURHLCode, which was a play on
the popular MTV show138 came out of several brainstorm sessions with CAC members over
email and then was refined through follow-up discussions.
Formative focus groups (August 2013 to November 2013)
Between August and November 2013, 5 focus groups with a total of 29 participants were
conducted to inform the content and cultural relevance of the SRH web-app, gurhlcode.org.
Focus group participants identified as Black (n = 27) or Latina (n = 2), 62% of participants were
between 18 and 20 years old, 48% were currently in college, and the next largest group had
completed high school or earned a GED (28%). All respondents owned a smartphone and used
web-apps. Formative focus group participants received $20, and a round-trip metro card
(reimbursement for public transportation); food and beverages were also provided.
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The CAC assisted with identifying participants for formative focused groups, drawing
from their community connections. This resulted in 11 organizations announcing the focus group
opportunity with their constituents via fliers, email announcements, and through social media
(i.e., Facebook) throughout Bronx, Manhattan, and Brooklyn—including areas with high rates of
sexually transmitted infections and HIV. However, in spite of these recruitment efforts, no focus
group participants in the target age group (ages 18 to 25) were generated. This was likely due to
difficulty enrolling participants during the summer months as many programs operated on an
academic calendar and because only a few programs maintained contact with alumni who were
over 18 years old.
Eventbrite.com, an online event forum that makes tickets available that can be used to
plan, manage, and promote events, was also used to recruit formative focus group participants. A
single event page was created and participants could select 1 of 3 date options to offer 3 different
focus group dates for which young women could register on their own. It was sent to CAC and
community contacts and all were asked to share with their networks appropriately. This form of
recruitment through targeted community organizations and through participants sharing the focus
group opportunity on social media yielded 17 eligible participants. Recruitment for 2 additional
focus groups was conducted in collaboration with 2 community-based organizations and held at
their sites at 2 separate locations in Brooklyn. These additional connections were made through
the CAC.
I served as moderator and there was one additional note taker during all formative focus
groups in which we explored: the preferred content, tone, and design for the SRH web-app in
development; wireframes or sketches of the web-app; beta version web-app usability; and
different scenarios in which participants might find themselves using the SRH web-app.
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Participants were initially asked during focus groups what type of content they would prefer to
see in a sexual health education web-app (i.e., information, clinic finder, etc.). Then, in small
groups of 3 to 5, participants sat in front of a computer and reacted to wireframe sketches. Figure
5 demonstrates an example of the main menu; other pages included typical STD symptoms and
what one should do for each symptom, and a connection to a personal health educator with
contact information for Planned Parenthood and The Door in New York City. Clarifying
questions were asked as participants went through the different screens. Between 3 and 5
volunteers from each focus group then downloaded a beta version of the web-app on their
phones for the beta version usability testing. Although the intention was to have the volunteers
be the sole testers of the web-app, in several groups others asked if they could participate in the
usability testing as a group—an important reminder of the shareability of web apps. Participants
were presented with different situational scenarios in which they might find themselves using the
web-app (e.g., “A cousin came to you with complaints of painful urination, how might you use
the app to help them?”). Focus groups included usability testing by allowing individuals from the
target population to test an early version of the web-based application to ensure a user-centered
design and a culturally relevant focus. Their experience with the web-app was used to identify
usability issues such as the need to make modifications to the menu, including personalized It
Happened to Me stories, and adding a rotation of positive affirmations (e.g., “You are beautiful,
let’s talk about how to take care of you.”) mixed in with STD statistics that appeared upon
opening a new page. Usability testing techniques were also implemented by taking input and by
having different groups react to slightly more developed wireframes, a process known as rapid
prototyping.126,133
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We then conducted content analysis of the notes captured at each focus group by the
note-taker and listened to the focus group audio recordings. Thematic codes were checked to
ensure accuracy by a separate code-checker. Focus groups revealed both interest and need among
the target population for a sexual health web-app. Participants shared that they were capable of
conducting an Internet search or of asking a friend or parent for information on their own, but
there were pitfalls with those approaches: “If you just Google something, sometimes, some of the
information you get is wrong. Or if you ask your friends, they don’t know…a lot of times,
parents don’t know...” The notion of a one-stop shop for sexual health information arose: “[I]
want a single app that includes everything—[I] don’t want to keep moving from one app to
another. [We] want one trusted resource without traveling too much ‘cyber-space wise.’ ”
Thematic analysis suggested that young women of color were eager to utilize the privacy
that mobile phone web-apps provide to explore credible SRH information in an easily accessible
and easy to understand format. One focus group participant said,
I also believe this would be a very useful app. … I just have to say you found the real
need and I think the app would be really great because young women, especially those of
color, they don’t have the support services they need, so this is just one thing in the big
circle of things that they need, but it’ll be really helpful for them to have—just women
[as] a whole. I like it, and if this is just a pilot, I hope it goes to older women, and
younger women, and just goes out there. (Focus groups, 2013; New York City).
Another participant said,
Specific needs include information with a focus on sexually transmitted infections,
overall healthy reproductive self-care, and connection to clinical services. The
most important thing … is the thing about the clinics. Like you could have all this
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information, but you have to have girls go out and seek help, and they aren’t going to
seek help unless they have the information there … and clinics, free clinics, and
insurances ‘cuz they are scared to go if they are under their parents’ insurance. (Focus
groups, 2013; New York City).
Regarding the web-app tone and approach, participants shared that they wanted the tone
to be straightforward, easy-to-understand, and non-judgmental. One participant shared, “Don’t
promote abstinence, or talk badly about abortions. [It] shouldn’t give feeling that there is a
hidden agenda or promoting anything—just providing the facts. The app should have the attitude
like ‘You are free to do whatever you want to do, here is some information along the way.’ ”
Participants were also explicit about avoiding scare tactics. One participant said, “Don’t lie, you
know what I’m saying? Don’t say, ‘If you have sex, this is going to happen.’ Don’t do
that…[because] after a while they will question, like, ‘Is the possibility really that high?’ ”
Another participant phrased it another way, “Don’t scare people like, ‘If you do this, you’re
gonna get this and you’re gonna die.’ ” As a result of this input, we aimed to present information
in the web-app honestly and directly, while intentionally avoiding fear-based tactics, specifically
around the STD content. In addition, respondents also provided usability and interface-design
input to keep the design “clean.” Finally, a recurring theme was that, “No one wants to read a
lot,” so we aimed to keep the content concise yet informative, covering several content areas
pertaining to finding a clinic and sexual health knowledge.
Description of intervention condition
The GURHL Code web-app content was informed by the PI’s 15-year career in public
health, the community advisory committee (CAC), and formative focus group feedback. Content
was also provided by Bedsider, a program of The National Campaign to Prevent Teen and
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Unplanned Pregnancy, to provide users with a list of clinics by providing clinic names, a brief
description of ages and specific populations served, hyperlinked telephone numbers, clinic
websites, and a link to “find on Google Maps,” and physical addresses. All hyperlinks were
active so that users could click a button and then have the links open in another app on their
phone (e.g., the telephone link would generate a pop-up prompt asking if the user wanted to use
an app already installed on their phone or computer to dial that number). Similarly, clicking the
geo-location link would automatically open the link in Google Maps. Ibis Reproductive Health,
an international clinical and social science SRH research nonprofit organization, gave permission
to use their “Answering Difficult Questions: A Guide to Address Young Women’s Sexual Health
Concerns,”139 a resource intended for assisting health care personnel in responding to young
women’s concerns around sexuality and sexual health. National Planned Parenthood of America
provided code to link participants to their web-based feature to chat (similar to a texting session)
with a national health educator. The web-app was coded using HTML, CSS, PHP, and Javascript
on a WordPress mobile-friendly website. Content was then refined after pretesting the web-app
with a national sexuality trainer and a local physician for adolescents (see Figure 6). The
intervention arm received this web-app as an interactive sexual and reproductive health (SRH)
responsive web page that functioned as an app on an iPhone or Android smartphone. Content
areas are described in Table 1.
Description of control condition
The control condition was also a web-app developed in HTML and CSS on a WordPress
mobile-friendly website and was similar to the intervention web-app. It functioned as an app on
an iPhone or Android smartphone after it was bookmarked to the home screen. However, the
content of the control website was a “flier on the web” and served as the standard of care (see
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Figure 7). It contained information that had been prepared and disseminated at health fairs in
New York City. It listed clinics’ telephone numbers, physical addresses (with cross streets),
websites, if available, by borough, and had a long-page website design. The control website also
included a list of trusted websites, and a form to contact clinics was provided at the bottom of the
page. With the exception of the “send” button on the contact form, no information on the static
page had live hyperlinks.
OVERVIEW OF THE DISSERTATION
Data for this dissertation were collected from June to December 2015 among Black and
Latina women aged 18 to 25 in New York City. The sample included participants who selfidentified as either Black or Latina women aged 18 to 25, who owned a smartphone, who were
living or working in New York City, and who reported vaginal or anal intercourse with a male
partner in their lifetime. In total, 114 Black and Latina women aged 18 to 25 years in New York
City were enrolled and 105 women completed the intervention, a 92% retention rate. Of the 61
participants allocated to the intervention arm, 57 (93.4%) compared to 48 (90.6%) in the control
arm completed the 3-month follow-up assessment. The study period was from October 7, 2015 to
April 14, 2016 and 4 optional focus groups were conducted between April 18, 2016 and May 15,
2016 (intervention group, n = 6, control group, n = 7). Of note, only 2 participants were excluded
due to not owning a smartphone, suggesting it is feasible to conduct a smartphone study for this
target population.
For Aim 1, we describe the sample and compare women who ultimately enrolled in the
research study (n = 110) to those who were eligible but chose not to enroll (n = 46) on age, race,
relationship status, education, individual income, employed status, insurance status, condomless
sex acts in their lifetime, number of male sex partners in their lifetime, age of oldest male sex
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partner, and age of first sexual intercourse using t-tests or chi-square tests as appropriate. Aim 2
(n = 105) assesses the feasibility and acceptability of the web-based application created for this
dissertation with focus group results (n = 4) triangulated with baseline, post-surveys, and
analytics results. We compared the treatment arms on demographics, health risk behaviors,
understanding of other applications, usability items, and web analytics using t-tests, chi-square
tests, or Fisher’s exact tests, as appropriate. We conducted focus groups by study arm, thus
reporting thematic findings by intervention and control group. Aim 3 (n = 105) compared
treatment arms on demographics, health risk behaviors, understanding other web-applications,
linkages to sexual and reproductive health services and knowledge using t-tests, chi-square, or
Fisher’s exact tests, as appropriate. All statistical analyses were performed using SAS 9.4
software.140 All procedures were reviewed and approved by the City University of New York
Institutional Review Board (protocol # 381039).
This is a feasibility and acceptability study building on a National Research Service
Award (F31MH099924 Gonzalez, S.). The specific aims of this dissertation are:
Aim 1: Using recruitment data: a) compare those who were eligible for the study and enrolled to
those who were eligible and did not enroll in the GURHL Code study; and b) drawing from selfreport data, compare the cost-per-enrollee per recruitment source.
Aim 2: In comparison to the control arm, determine the tailored web-app’s usability (e.g., ease
of use, content, and design) through: a) analytics (e.g., number of times information was
accessed and duration of page visits on respective modalities), b) process measures, and c) focus
groups.
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Aim 3: Obtain preliminary estimates of the effectiveness of the web-app in the treatment arm
versus control arm over 3 months to increase: a) sexual health knowledge, b) intention to connect
to sexual and reproductive health clinical services, and c) self-report linkages to SRH services.
Hypothesis: At 3 months, compared to the control group, those in the treatment group will have
more self-reported connection to clinical services, better knowledge of SRH education domains
and of how to link to SRH services (e.g., PREP, PEP, EC, birth control, HIV, STD, and
pregnancy testing). The primary outcome of this study, self-reported utilization of SRH services
and SRH knowledge will be assessed using a survey comprised of validated structured items at
baseline and at 3-month follow-up via computer-assisted self-interview (CASI) software.
Analysis will compare differences between the two arms. Findings will provide information on
preliminary efficacy and will be used to generate adaptations for future studies.
Public health significance
This study has strong public health merit. If successful, this work will inform future
large-scale theory-driven studies about the benefits and limitations of SRH web-apps for young
adult Black and Latina women in urban environments. Mobile health (mHealth) use is
proliferating;141 the CDC and public health researchers acknowledge SRH web-apps as important
potential tools to facilitate young people’s access to services46 and to reduce young women’s
sexual risk.142,143 This dissertation has the potential to build a foundation for larger scale
innovative behavioral interventions and to positively impact various populations quickly and
effectively by exploring whether this research can be executed (feasibility) and whether the
components of the main study work together.144
The GURHL Code web-app, co-developed with the population of interest and with allies,
could offer education on areas that are difficult for young women to raise and for clinicians to
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address,145–148 influence risk perception, offer insights on proper condom use, and offer
connection to an appropriately trained SRH health educator who could address the SRH needs of
young Black and Latina women. In addition, the demographic minority–majority shift that is
expected by 2050149 offers scientific rationale for adequate minority representation in all types of
studies to ensure generalizability of findings and the applicability of findings to diverse
populations.107 Although a systematic review found that 11 studies reported the use of media and
social marketing techniques tailored to the target audience, the authors note that these studies
failed to provide details on the most effective medium with different samples.150
This dissertation fills a number of gaps remaining in sexual mHealth research: 1) There is
an ongoing need for increased young people of color participating in public health research. 2)
As health-technology continues to grow, the field needs to understand the benefits and
limitations to on and off-line recruitment. 3) This dissertation additionally contributes to the
growing body of STD, including HIV, public health technology literature by exploring the
feasibility and acceptability of this web-based application specifically tailored for Black and
Latina women aged 18 to 25.
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Figure 1. Study Conceptual Model. Factors impacting SRH knowledge and clinic
utilization used to develop the GURHL Code web-based app. Adapted from Bandura A.
Health promotion from the perspective of social cognitive theory (2012)

ENVIRONMENTAL
FACTORS
•
•
•
•

Poor access to SRH healthcare (due
to being on parents’ health insurance
or lacking health insurance)
Complicated US healthcare system
Culturally incompetent staff and
service providers at SRH clinics
Transportation barriers

COGNITIVE
FACTORS
•
•
•

•
•
•

Misconception of prohibitive cost or
billing for SRH services
SRH knowledge à clear and easy to
understand language throughout
Confidence in ability to perform tasks
(i.e., condom usage, scheduling and
attending SRH appointment) à clinic
search with Google Maps, à simplified
list of things to bring to a SRH
appointment
Shame and stigma around STD
diagnosis à STD diagnosis rates
among young people and explanation
SRH expectations and attitudes
Self-efficacy to negotiate safer sex and
STD testing

BEHAVIORAL
FACTORS
•

•

•
•
•

Proper condom skills and consistent
usage à pictures and written
instructions on condom usage, “Did
you know?” questions on condom
usage
Ability to schedule and keep SRH
clinical appointment à clinic
search with Google Maps link, what
to bring to the clinic
Sexual relationships
Serial monogamy
Biological predisposition for STDs
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Figure 2. Design Thinking Approach and Social Cognitive Theory Interplay

Empathize—
learn about
audience

ENVIRONMENTAL

Define issue
based on user
needs

Ideate—
brainstorm
creative
solutions

Prototype
design

FACTORS

BEHAVIORAL
FACTORS

COGNITIVE
FACTORS

Test product
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Figure 3. GURHL Code Study Timeline
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Figure 4. Iterative Public Health Intervention with Technical Component and Community
Input

Community
Feedback (CAC
and Focus Groups)

App Technical
Development

Intervention
Implementation, and
Evaluation
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Figure 5. Wireframe for Formative Focus Groups Example
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Figure 6. Intervention Condition Screenshots
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Figure 7. Control Condition One-Page Screenshot
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Table 1. GURHL (Guide to Understanding Reproductive Health for Ladeez) Code Content
Clinic Finder

An option to search for nearby clinics using a database maintained by Bedsider

and Trusted

(National Campaign to Prevent Teen Pregnancy) for a list of health centers and

Resources

birth control providers. Information includes hyperlinks and clickable
information that can then be opened using other web-apps and websites such as
telephone numbers, and geo-location maps.

Things for the

A simple list of items needed for a clinic visit, including items one may need if

Clinic Visit

asking for financial assistance.

Text an Expert

An option for a participant to connect to a National Planned Parenthood health
educator.

It Happened to

Two audio stories by a woman and a man about how they contracted HIV as

Me

young adults and are living with HIV in NYC.

STDs—Let’s

Clear and medically accurate information on STDs.

Get Real
Questions,

Questions and answers created by Ibis Reproductive Health in order to assist

Honest

health care personnel to respond to young women’s concerns around sexuality

Answers

and sexual health.

Condoms

An educational website that provides information on how to properly put on a
condom which includes both text descriptions and pictures of male and female
condoms. It also directs users to where they can find free condoms in NYC.

My Parts

A basic educational video on reproductive female and male anatomy.

Who the heck

A brief description of how the web-app was made and by whom.

made this app?
Did you know?

Rotating factoids on STDs and self-empowerment quotes and messages at the
top of each page.
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CHAPTER 2—Recruiting Young Women of Color into an HIV Prevention Pilot RCT:
Lessons Learned and Implications for Health Technology Applied Research
Target Audience: Public Health audience (STD/HIV researchers)
ABSTRACT
Young Black and Latina women suffer from higher STD incidence than White women,
increasing their susceptibility to contracting HIV. Eligibility requirements for the research study
included self-identified Black or Latina women aged 18 to 25 who owned a smartphone, were
living or working in New York City, and who reported vaginal or anal intercourse with a male
partner in their lifetime. The study compared those who enrolled in the research study to those
who were eligible but chose not to enroll on age, race, relationship status, education, individual
income, employment status, insurance status, condomless sex acts in their lifetime, number of
male sex partners in their lifetime, age of oldest male sex partner, and age of first sexual
intercourse. Comparisons were made using t-tests, chi-square, or Fisher’s exact tests as
appropriate. In addition, drawing from self-report data, the study compared the cost per enrollee
by recruitment source. Recruiting via college professors through emails and college LISTSERVs
was more effective than recruiting via Facebook banner advertisements. Data on the banner ads
and the findings reported by enrollees both revealed that potential enrollees responded more
favorably to banner ads that included the study logo and images of women, rather than the logo
alone. Women who enrolled in the GURHL Code study were more likely to report an income
below $20,000, and to be working or to be a student than were the women who were eligible but
did not enroll.
BACKGROUND
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In the United States, young Black and Latina women experience higher rates of sexually
transmitted diseases (STDs), 1 including HIV, compared to White women.2 In 2016, the
chlamydia rate in the United States among Black women was 5.7 times the rate among White
women, 1432.6 and 253.3 per 100,000 women, respectively.1,3 Trend data in New York City
between 2000 to 2013 showed Black women aged 18 to 25 had the highest chlamydia incidence
compared to all groups, including groupings by gender, race/ethnicity, and 5-year age groups.1,4–7
Women’s increased STD risk increases their susceptibility to HIV transmission and can lead to
long-term reproductive complications such as infertility. These data highlight the need to
continue conducting research to understand better the factors that contribute to STDs among
young Black and Latina women.
Mobile phones are a common and vital part of our communications systems. Since 2011,
when the Pew Research Center began collecting smartphone ownership data, there has been a
nearly 2-fold increase in cell phone ownership. In 2015, 92% of American adults owned a
mobile phone, 68% of those same adults were smartphone owners.17 Young people of color were
as likely as their White counterparts to be smartphone adopters. A 2015 report indicated that
86% of 18- to 29-year-olds owned a smartphone;17 in addition, equal proportions of Blacks
(68%), English-speaking Latinos (64%), and Whites (66%) owned a smartphone.151 The
increased accessibility of smartphones has provided easy and constant access to social
networking and online dating websites for many people, including women users. At the moment,
Facebook is the most popular social media platform with 79% of Americans online using
Facebook; 83% of US female online users, 75% of male online users, and 88% of Internet users
aged 18 to 29 are Facebook adopters.152
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The ubiquity of web access has allowed HIV and STD researchers to recruit study
participants using individuals (i.e., seeds) on social media56,84,153–155 with a wide range of hidden
populations including men who have sex with men (MSM),156–159 drug-using populations,160 and
homeless161 populations from various Internet websites, including Craigslist and Facebook.56,162–
164

Specifically, health-technology research among young people has ranged from focus on

hookah39 and tobacco smokers,164 alcohol advertising and consumption,165 and prescription
opioid misuse40—all were cross-sectional studies and included a variety of recruitment strategies
including Facebook ads, street intercepts, Craigslist advertising, and university campus flyers.
Several nutrition and diet studies successfully used social media recruitment strategies targeting
adolescent women:154,166,167 two of these studies were in Australia; 154,167 a third study was
conducted in Pennsylvania and had a target age of 18 to 45.166 Nutrition and diet studies have
successfully used social media to recruit participants, however, these health issues tend to be less
stigmatized than sexual and reproductive health. Another key difference between these studies
and the one discussed here is the lack of comparison between social media and other approaches.
Leonard and colleagues did not compare recruitment between their 3 studies due to differences in
degree of burden and incentives across studies (study designs also differed across all 3
studies).167
Facebook ads have most successfully recruited participants for cross-sectional (one-time
or weekly) studies including: young adults, trans-women, college students, adult women, and
MSM.39–46,168 MSM studies in particular have reported drawing large samples for cross-sectional
studies using online approaches, including Facebook banner ads. For example, a cross-sectional
study of HIV-positive participants generated 1221 individual completed surveys from social
media, including Facebook.45 Banner ads were used on Facebook in Australia to recruit women
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aged 16 to 25 for a cross-sectional study.154 Of note, Leonard and colleagues only utilized the
university Facebook page for recruitment for the RCT study and a broader social networking
website for a cross-sectional study; thus, highlighting the importance of matching the appropriate
recruitment approach with study design with particular attention to study duration (RCTs last
longer than a cross-sectional one-time survey). Longitudinal studies such as the Just/Us study
relied on a combined on- and off-line approach to recruit their sample of 1578 diverse youth
aged 16 to 24.56 Nelson and colleagues initially used Facebook banner ads to recruit women for
an online one-time survey and asked participants whether they would like to be contacted for
future HPV-related studies.169 In this way, they were able to enroll 300 participants into a
longitudinal study that included collecting a self-specimen for HPV.
Sexual health-technology research among young women of color (YWOC) is an
emerging area. Unlike technology-delivered interventions focused on other populations, such as
MSM studies, a review of the use of technology for HIV prevention among adolescent and adult
women found that the Internet or other social media platforms were infrequently utilized.47
Rather, young women were typically recruited from in-person clinical or community sites with
the exception of combining a Craigslist.org ad with other in-person approaches.47–49 In several
recent reviews outlining the current state of the literature of technology-delivered HIV
interventions (between 2011 and 2015),47,170,171 ten focused on adult women of color versus 32
focused on other populations; out of the 10, four were identified as including young adult women
of color between 18 and 29 years of age (see Table 1). Among those identified in which the
focus was on YWOC, 2 recent sexual and reproductive health (SRH) computer-delivered HIV
prevention studies targeting women for intervention included one using Craigslist ads amidst a
variety of brick and mortar (i.e., clinical and community-based) sites to recruit participants;
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however, the researchers did not describe in detail which approach was more effective.48,49 In 30
days, Jones, Lacroix, and Nolte, enrolled 40 women, 39 of whom completed a 1-month followup survey to evaluate the acceptability of a guide-enhanced HIV prevention soap opera video
series; 20 were Black, 12 were Latina, and 5 were White.84 In addition, the literature review
yielded only 1 study that presented data on those who did not enroll (based on screening data) in
a sexual and reproductive health and technology-based study and who were recruited via the
Internet.169 Nelson and colleagues report women who enrolled in the study were similar to those
who did not enroll on the following characteristics: age, race, education, and HPV vaccination
status. However, no test statistics are reported, only descriptive statistics.169 There is a dearth in
understanding of how banner ads might be utilized to recruit women and sub-populations among
women (i.e., Black and Latina women).50
Given the limited data on recruitment among Black and Latina women, this paper
describes the recruitment process for a web-based pilot RCT among Black and Latina women
aged 18 to 25 years in New York City. This study examined demographic and behavioral
characteristics of those who were eligible and who enrolled into the GURHL Code study
compared to those who were eligible and began the screening survey but who did not enroll in
the study. Effectiveness by recruitment source was also explored.
METHODS
Participants and procedure
Data for this study were taken from GURHL (Guide to Understanding Reproductive
Health for Ladeez) Code, a randomized 2-group pilot study to test the feasibility and preliminary
efficacy of an online smartphone application tailored with and for Black and Latina women aged
18 to 25 in New York City. The intervention consisted of a web-based application to promote
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connection to clinical services and to improve sexual health knowledge. To help ensure cultural
relevance, a community advisory committee was consulted to finalize the look, feel, and content
of each form of recruitment (banner ads, recruitment emails, fliers). The development of the
web-based application and more details on the community advisory committee are described in
Chapter 1. To be eligible, participants had to: be women between 18 and 25 years old; selfidentify as either Black and/or Latina; own a smartphone (i.e., a phone capable of accessing the
Internet); live or work in NYC; and have reported vaginal or anal intercourse with a male partner
in their lifetime. Exclusion criteria were selected to eliminate potential subjects in circumstances
that could increase a participant’s use of sexual or reproductive health services. These included
being pregnant, or having children 2 years old or younger. Other exclusion criteria included only
being sexually active with women, or being unable to read English. (Among Spanish speaking
Latinos in NYC, 71% reported speaking English well or very well, while 29% reported speaking
English less than “very well” [n=535,798].172) Regardless of recruitment source, all participants
were directed to an initial online screening survey. All procedures were reviewed and approved
by the City University of New York Institutional Review Board (protocol # 381039).
Recruitment strategy
Women were recruited via passive paid online banner ads on a social network website
and an online dating website, targeted electronic outreach (e.g., emails to community-based
organizations and to professors at local colleges), and a free events website, Eventbrite, an online
self-service ticketing platform where individuals, businesses, and organizations plan, manage,
and promote events. The website makes tickets available to others, and can collect payments for
upcoming events when applicable. However, given that only 7 women began a screening survey
who came via Eventbrite, all future discussion in this paper will exclude this recruitment source.
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Recruitment fliers and banner ads included the study logo, study description (i.e., using a sexual
health app on a smartphone for 3 months, post-test, optional follow-up focus group), possible
$70 for participating in all research components, and directed participants to the online
screening/eligibility survey.
To complete enrollment in the pilot RCT, participants submitted a screenshot of the webapp saved as a bookmark on their phone to the study email address or study phone number.
Research staff followed up via text or phone with participants who had completed the survey but
who failed to send a screenshot. For this pilot, participants were randomized after being
screened, providing consent, and completing their baseline assessment. In the baseline survey,
participants were asked how they heard about the study. In total, 114 Black and Latina women
aged 18 to 25 years in New York City took part in the study.
Online recruitment procedures
We purchased Facebook and OkCupid banner ads and, for each ad, 1 of several images
was used (see Figure 1). The OkCupid ad ran for a total of 10 weeks. We obtained the rights to
use stock photographs from a stock photography Internet website. In addition, an electronic
announcement was posted on Eventbrite. Utilizing the banner ad builder for both Facebook and
OkCupid, we tailored the population who would see the banner ads. Facebook selection allowed
for a more refined selection for a potential reach of 99,000 people. Prior research shows that
young people typically enter their full name, facial pictures, and hometown in their profiles,173,174
and that they do so accurately.175 The selection criteria for both OkCupid and Facebook included
gender and geography. Facebook additionally offered the ability to select the audience that
would see the ad by relationship status, interest in men, age range, and language (see Table 2).
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Targeted electronic outreach
An email was sent to faculty and staff at local colleges (n = 142) and community-based
organizations in New York City (n=25) in which the PI introduced herself and the project,
included a description of the study and a recruitment flier to forward to students and other faculty
or staff; the email and attachment included a hyperlink to the online screening survey. Professors
were asked to forward the email with the attached recruitment flier to students directly (i.e., to
post it on an online course management system or on a class website), and/or to hand it out in
class. The majority of professors who were sent an email were teaching courses related to the
content area of this study (e.g., human sexuality, women’s studies, psychology, public health, or
interactive technology and pedagogy) at any of the 24 City University of New York colleges
(CUNY). CUNY is the nation’s largest urban university and is a unique slice of the NYC
population with a lower income status (2 out of 5 students live in households that earn less than
$20,000 per year), and represents a highly diverse population (in 2015 the enrollment was 30%
Hispanic, 25% White, 25% Black, and 20% Asian/Pacific Islander).176 Two school LISTSERVs
at the CUNY School of Public Health and the CUNY School of Social Work and 7 CUNY-wide
programs and clubs did a mass distribution to their students; thus, the number of emails sent to
faculty and staff could be higher than our estimation. Emails were also sent to community-based
organizations (CBO) serving young women of color that had an alumnus list. These
organizations were also asked to forward the email with the attached recruitment flier and to
print and post the flier in a visible place at their CBO. We generated a bit.ly link to capture the
number of clicks when a professor sent a flier to students, and in turn, when students clicked on
the fliers they received.
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Analytic plan
Sample characteristics
We compared those who ultimately enrolled in the research study (n = 110) to those who
were eligible but chose not to enroll (n = 46) on age, race, relationship status, education,
individual income, employed status, insurance status, condomless sex acts in their lifetime,
number of male sex partners in their lifetime, age of oldest male sex partner, and age of first
sexual intercourse using t-tests, chi-square or Fisher’s exact tests as appropriate.
Recruitment approaches
Next, we report on web analytics, differentials of friend referrals, and cost-per-enrollee
by recruitment source to evaluate recruitment approaches. To compare the different individual
images used banner ads, the following measures were used: impressions, clicks, and cost. An
impression is defined as instances when a banner ad appeared on a user’s Facebook or OkCupid
page regardless of whether the banner ad was clicked or not. A click was counted when a user
clicked on the survey link and was then taken to the landing page for the online survey. The
number of clicks per impression and those enrolled were compared between the online
approaches (Facebook and OkCupid) to explore how many clicks yielded a single enrolled
participant, how many impressions it took to generate a single enrolled participant, and the
number of clicks on impressions by online recruitment source (Facebook and OkCupid), which
were then analyzed using a Fisher’s exact test. The cost-per-enrollee was calculated by the
number of clicks divided by the cost to display the ads. The cost for targeted electronic outreach
recruitment was determined by the person-hours spent on recruitment efforts such as posting
fliers in physical spaces, and sending out recruitment emails. Chi-square or Fisher’s exact tests
were used as appropriate to compare the number of screening surveys, number of eligible
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participants, and number of enrolled participants by the Facebook and targeted recruitment
sources only as no respondents completed screen surveys who were enrolled by Eventbrite or
OkCupid.
Banner advertisements
Ads were then compared based on analytic metrics including impressions and clicks. We
then calculated a click-through rate, defined as the number of clicks on advertisements per
impression. The percentage is the number of people who viewed the impression and then clicked
on the ad where a higher percentage indicates a high percentage of people who saw the ad and
clicked on it.177 Chi-square was used to compare impressions between the 3 groups: logo only,
an ad with an image of only a Black woman, and a third ad including an image of only a Latina
woman. All statistical analyses were performed using SAS 9.4 software.140
RESULTS
Recruitment, enrollment, and retention
Recruitment, enrollment, and retention data are illustrated in Figure 2. In total, 583
participants visited the landing page of the screening survey, of which 492 consented to proceed
with the baseline survey (84.4%). Forty-nine percent of those consenting (n = 243) did not
complete the screening survey in full (i.e., closed their browser window, usually very early into
the survey process) and 18.5% (n = 91) were ineligible for the study. Participants were deemed
ineligible for any one of the following reasons: 89 (18.1%) were not between 18 and 25 years
old, 76 (15.4%) were neither Black or Latina, 33 (6.7%) had participated in a peer sexual health
education program of 10 weeks or longer, 34 (6.9%) neither lived nor worked in New York City,
20 (4.1%) had children under 2 years old, 18 (3.7%) were male, 6 (1.2%) were pregnant at the
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time they took the screening survey, and 2 (0.4%) were ineligible for the study due to not owning
a smartphone.
Of the 156 eligible participants, 28.5% (n =140) provided consent to complete the
baseline survey, while 3.2% (n =16) were eligible for the study but did not provide consent to
continue with the study. Of the 122 eligible women who completed the baseline survey, staff was
unable to reach 8 women to complete all enrollment steps. The remaining 114 women completed
all enrollment steps and were randomized into the controlled trial pilot (n = 61 intervention, and
n = 53 control); the randomization process and the characteristics of the study population by
study arm are presented in Chapters 3 and 4.
Demographic Characteristics
Those enrolled in the study reported significantly lower incomes and had significantly
less education than those who chose not to enroll (see Table 3). Those enrolled in the study were
more likely to report an individual income below $20,000 (78.2%), compared to those who did
not enroll (37.0%) who had an even distribution of incomes between <$20,000 and $20,000 to
$49,000 (32.6%) (c2 = 7.8, p < 0.01). No one, either those who enrolled or those who chose not
to enroll, reported an income above $50,000. Those enrolled in the study also tended to be
working or to be a student compared to those who did not enroll in the study (90% versus 59%).
Table 3 displays demographic characteristics of women enrolled in the study (n = 110)
compared with those who were eligible but did not enroll in the study (n = 46). Enrollment status
did not significantly differ by age (Mean age = 22 overall), race/ethnicity, or relationship status.
Enrollment status did not significantly differ by mean age of first sex—enrolled M (SD) =
17.1 (2.7) versus not enrolled M (SD) = 16.2 (2.9), condomless sex in lifetime (88.2% among
enrolled versus 52.2%), or number of male sex partners in lifetime (61.8% among enrolled and
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26.1% among not enrolled reported between 1 and 5 partners, and 29.1% of those enrolled
compared to 21.7% among those not enrolled reported between 6 and 15 partners).
Data by recruitment source
First, we compared the cost in dollars spent per participant enrolled by recruitment
sources, as well as the number of impressions needed to yield an enrolled participant. Of note,
130 participants did not indicate their recruitment source and were thus excluded from these
analyses; as a result, totals do not add up to the final number of participants recruited and
enrolled. A total of $704.75 was spent on Facebook ads, generating 275,332 impressions and
1,986 clicks ($0.35 per click) with a 0.72% click-through rate. This resulted in 17 completed
screening surveys (i.e., $41 spent per completed survey), 5 eligible participants (i.e., $141 spent
per eligible participant), and 2 enrolled participants. Effectively, we needed 137,666 impressions
to generate a single participant at a cost of $352 per participant. By comparison, a total of $287
was spent on OkCupid banner ads, generating 143,515 impressions. This resulted in 11 clicks
($26 per click), 9 screening surveys started ($32 per survey), but no screening surveys were
completed; thus, no participants were enrolled via OkCupid.
Next, we compared those sources that actually generated enrolled participants: Facebook
and targeted electronic recruitment sources (i.e., emails to college professors and LISTSERVs).
Participants recruited via targeted electronic sources were more likely to complete the survey
after starting (63.9% vs. 34.0%), be eligible (45.1% vs. 29.4%), and (among those eligible) to
enroll (99.1% vs. 40.0%) than were those recruited via Facebook. Targeted electronic
recruitment was more cost-efficient than recruiting via Facebook ($1.59 was spent per enrolled
participant versus $273.50 per enrolled recipient via Facebook). Examining cost by screening
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surveys started, completed, and cost per eligible and enrolled participant was also more cost
effective by targeted electronic source as compared to Facebook (see Table 4).
Finally, Table 5 illustrates the comparison of 3 banner ads (1 logo-only, 1 that included
an image of a Black woman with the study logo, and 1 depicting a Latina woman with the study
logo) using web analytics (p < 0.001). Further paired chi-square tests revealed a significant
difference when comparing all 3 banner ads (p < 0.001), where the banner ad including the
image of a Black woman yielded the highest click-through-rate. The images with women yielded
a higher click-through rate (1.66% for the banner ad including an image of a Black woman and
1.37% for the banner ad including the image of a Latina woman, respectively) in comparison to
the logo-only banner ad (CTR = 1.07%). The cost per link click was $0.24 for the logo-only
image, and $0.16 and $0.17 for the banners with images of the Black and Latina women,
respectively. Thus, including images of women yielded a higher click-through-rate and was more
cost effective.
DISCUSSION
This study compared efforts to recruit and enroll young Black and Latina women into a
pilot RCT using online banner advertisements and targeted electronic outreach (i.e., emails to
college professors and LISTSERVs). We additionally evaluated recruitment approaches using
cost and analytics metrics. These included the amount of money spent (in terms of purchasing
ads as well as person-hours excluding incentives) per enrolled participant. Targeted electronic
recruitment was more cost efficient than recruiting via Facebook. Despite a large number of
impressions and clicks via the Facebook banner ads to the study survey, they generated more
ineligible participants (n = 12) than eligible ones (n = 5) and only generated 2 enrolled
participants. Unfortunately, the other attempted electronic approaches (OkCupid banner ads and
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a posting on Eventbrite) fared worse than Facebook and generated no completed screening
surveys, and thus yielded no eligible or enrolled participants. Eventbrite was initially selected
because we had successfully used this tool to recruit young women for formative focus groups,
and may yet serve as a more useful tool to coordinate a focus group (i.e., sending out reminders,
including details of where, when, how to get to venue, etc.) rather than as an effective
recruitment approach for quantitative longitudinal research. Cross-sectional studies have been
especially successful in recruiting participants online; whereas longitudinal studies have drawn
their target sample size from a variety of recruitment approaches. Although online approaches
were used to attract a sizeable sample in many cases, they were not the single source for recruits,
especially for RCTs.
A review found that 32% of participants were recruited via social media (where the range
was 0% [0/12] to 98.29% [1610/1638]),178 and, had this study been better funded to run the ads
for a longer period, it might have generated a greater proportion of enrolled participants as a
result. A possible explanation of why MSM are more successfully recruited via online mediums
versus what we found here could be that there are considerably more research opportunities for
MSM given HIV disparities than there are for women of color (or just about any other subpopulation). Perhaps the large number of MSM-focused studies has contributed to allowing
researchers to make adjustments needed to successfully recruit MSM. The larger number of
opportunities might also be contributing to MSM expecting, understanding, and trusting research
and, ultimately, being willing to participate in research in a way that YWOC are as they are not
exposed to such opportunities.
Participants recruited via targeted electronic sources (i.e., email and LISTSERVs) were
more likely to complete the baseline survey after starting, be eligible, and (among those eligible)
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to enroll in the study than were those recruited via Facebook. We acknowledge that professors
may have shared the email we sent with other students, professors, and staff and thus, may have
increased the reach beyond that reported here. It seems that recruiting young women of color
might be facilitated through known and trusted adults, such as professors, who are connected to
these young women rather than through an anonymous banner ad on social media. Our findings
may suggest that users do not want to engage with unknown entities without something or
someone to validate the research for them. We recruited through professors and there is evidence
suggesting that professors are a good recruitment source as students trust their professors.179–181
We acknowledge that this is a select sample of college students who were primarily recruited
from CUNY institutions, which is known to have 84.1% of senior and community colleges
originate from a NYC public or private high school.182 It is unknown whether online recruitment
efforts supported off-line recruitment efforts, meaning, participants could have heard about the
study on social media and not enrolled, but then may have been primed and ready to register
when they heard about it through their professor or school.
Social networking websites and online dating websites have a broad reach with the target
population, as evidenced by the 275,000 impressions and 1986 clicks on banner ads to the study
screening survey, however, the low consent rate to agree to participate in a longitudinal survey
could be reflective of those who accidentally clicked on the survey link or of individuals who
were not interested in the study. Perhaps an online approach should be combined with other
methods, such as individual participants who are asked or incentivized to recruit other
participants (i.e., seeds) as with the JustUs study56 and with a recent San Francisco-based study
of transwomen183. We initially set out to recruit using 2 practices that did not work. First, we
wanted to recruit on Tinder, but they were not allowing banner ads at the time of the study

45

recruitment phase. Second, we attempted to recruit on Facebook by race/ethnicity only to learn
that targeting ads in that way is not permitted. The actual image can state recruitment by
race/ethnicity, but it is against the rules to filter who is shown a banner ad by race/ethnicity. This
resulted in an approved Facebook ad running for 10 days before modifications were required. In
retrospect, we agree that targeting banner ads by race/ethnicity is not allowed with good reason
as this could be used to exclude people of color, so instead we used banner ads that included
pictures of people of color.
Banner ads
Banner ads with images of women yielded a higher click-through rate (1.66% for the
banner ad including an image of a Black woman and 1.37% for the banner ad including the
image of a Latina woman, respectively) in comparison to the logo-only banner ad (CTR =
1.07%) and were statistically significant at the p < 0.0001 level. The banner ad including the
image of a Black woman was the most effective in terms of click-through rates and cost-per-link
($0.24 logo-only; $0.16 for the banner ad including a Black woman, and $0.17 for the banner
including a Latina woman). Our findings aligned with other findings for social media and
recruitment that came via professors, which accounted for the majority of recruitment for this
study.167 Potential enrollees responded more positively to the banner ads with people and the
logo, rather than only the use of the logo. Future researchers and health providers should
consider banner ads that include both a study logo and images reflecting the population of
interest, and avoid limiting themselves to only recruiting via banner ads on social networks and
online dating websites. The conversion rate was good in comparison to other health research
click-through rates,40,154,155,164 thus, a future approach might be to expand funding to recruit
women via banner ads for a longer period.

46

Kelly and colleagues developed a model suggesting that advertising in the online social
networking environment is more likely to be avoided if: the user has expectations of a negative
experience, the advertising is not relevant to the user, the user is skeptical toward the advertising
message, or the consumer is skeptical toward the advertising medium.184 College students
specifically who were users of online social networks do not dislike advertisements, rather, they
go unnoticed.185 Our findings align with this notion. The logo-only ad might have been perceived
as less relevant than ads that included images that might represent potential participants by
ethnicity and by gender. In addition, banner ads targeting MSM of color have been shown to
increase the click-through rate.186
Enrolled versus did not enroll characteristics
Those enrolled in the study were more likely to report an income below $20,000 and to
be working or to be a student than were those who did not enroll. No participant reported an
income above $50,000 either among those enrolled or among those who chose not to enroll in
the study. We attribute these findings to a possible increased interest in a paid study among those
with less income. We also acknowledge that age, education level, and income are linked.187,188
The majority of those who chose not to enroll in the study were also working full- or part-time or
were students, perhaps a function of recruiting at local colleges. Interestingly, there was no
difference in educational level when comparing the 2 eligible groups (enrolled versus choosing
not to enroll).
Limitations
There were several limitations to this study. We intended to create different abbreviated
links to be used for each recruitment method to be able to track traffic, which would have
allowed us to run analysis by recruitment source that was not self-report data. There was a
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technical glitch, however, and we had to rely on self-report data, which is susceptible to recall
bias and high missing values. For example, a few participants indicated that they heard about the
survey on Tinder, but this was not one of the places where we recruited participants. Using our
best judgment, we recoded this data into an appropriate bin or as missing data. There were no
recruits via OkCupid and this may be due to (or perhaps exacerbated by) the fact that OkCupid
users can pay $7 a month not to receive banner ads. Thus, it is possible that our intended banner
ad target audience was considerably reduced.
Of note, we did not include mean age of first sex and mean age of oldest male sex partner
in the present analyses due to a very high rate of missing variables among those not enrolled,
43.5% and 47.8% respectively for these variables. These results should be interpreted with
caution and the high rate of missing variables could be an indication of the sorts of sensitive
questions participants were asked that generated discomfort. None of these comparisons were
statistically significant. Those who did not enroll in the study reported an older mean age (M
[SD] 27.1 [5.2]) of their oldest male sex partner than those who did enroll (M [SD] 25.9 [6.5])
and the mean age of first sex was between 16 and 17 years old for both groups, in alignment with
national data (17.3 years of age).189
There were limited resources to carry out this dissertation research and a better-funded
study might draw a larger enrolled sample from Facebook banner ads if more funds were
available for more advertising. In the end, we recruited the majority of our sample within the
CUNY system, which may impact our external validity. However, CUNY is a sub-population
reflective of New York City with 83.7% of their total population reporting a high school
background from within New York City.182
CONCLUSIONS
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Although we expected to recruit our sample capitalizing off the broad reach that social
networks and online dating websites had to offer (specifically, on Facebook and OkCupid), we
found that recruiting a sample of young women of color in New York City (Black and Latina
women) aged 18 to 25 was more easily achieved through CUNY professors and campus
LISTSERVs. We do not recommend using Eventbrite as a recruitment approach for a
longitudinal study, and further research is needed to understand how social media banner ads
might be used as an effective recruitment source for this specific population. For example, social
media banner ads may be more appropriate for short-term studies or one-time surveys, as trends
in data have shown, and may yield better returns with a banner ad campaign running for more
than 10 weeks. Despite the broad potential reach that Facebook and OkCupid banner ads have,
our findings showed marked differences in the number of enrolled participants between targeted
electronic outreach and online-based samples in our efforts to recruit a sample for a health tech
pilot. Targeted electronic recruitment (i.e., emails and LISTSERVs) generated a greater
proportion of young Black and Latina women aged 18 to 25 who participated in a sexual health
web-based app pilot RCT. We did not find it feasible to recruit a large sample of women through
banner ads on an online dating web-app and social network banner ads yielded somewhat more
success. Moreover, snowballing recruitment through a gatekeeper and professors yielded the best
results.
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Figure 1. Banner Advertisement Images
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Figure 2. Consort Diagram
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Table 1. Summary of mHealth Articles Focused on Women of Color
Author,
Population
publication
year
Mobile-based technology

Study
design,
N

Type of
intervention

Intervention description

Results

Recruitment Approach

Marhefka et
al., 2014

RCT,
N=71

Video-group
using
videophones

Healthy Relationships Video-Group: a
video-group adaptation of the
evidence-based Healthy Relationships
which involved six 2-h sessions via
videophones led by 2 facilitators
located at a different site.

At 6-month follow-up, no
significant difference between
arms in engaging in any sex: no,
unprotected, or protected sex.
Among those who engaged in
any unprotected sex in the
previous 3 months, the
intervention arm had 6.89 fewer
unprotected sex acts than the
control arm.

Recruitment flyers posted
at clinics and other
organizations serving
women living with HIV in
each catchment area.

At 6 months post-intervention,
video group had a significant
decrease in condomless sex acts
in past 3 months, from 21.33 at
baseline to 5.92. However, no
significant difference observed
between the 2 study arms.

Recruited at 2 public
housing developments, 2
STD clinics, a community
center, a storefront office,
and a food pantry, all
located in 4 contiguous
cities in predominantly
African American
neighborhoods.

18+-yearold women
with HIV

Control: wait-list

Jones et al.,
2013

18- to 29year-old
women

RCT,
N=295

Videos
streamed via
smartphones

Love, sex, and choices: 12-week soap
opera video series delivered to studyprovided smartphones; 15–20-min
episodes streamed weekly with plots
that deal with characters in high-risk
relationship dilemmas demonstrating
the process of changing risk behaviors.
Control: 12 weekly HIV prevention
text messages delivered via
smartphone
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Table 1. Summary of mHealth Articles Focused on Women of Color Continued

Jones et al.,
2015

18- to 29year-old
women

Online
pilot,
N=40

Videos
streamed via
smartphones

Guide Enhanced Love, Sex, and
Choices (GELSC)

Computer-based technology: Exclusively computer-delivered interventions
Klein et al.,
14- to
RCT,
ComputerMultimedia SiHLE: Two 1-hour
2011
18 year-old
N=178
based
computer-based sessions adapted from
AA
an evidence-based intervention.
adolescent
Intervention consisted of videos that
females
simulate small group discussions as
well as interactive activities such as
role-playing exercises, games, and
quizzes.
Control: 65-minute computerdelivered videos on diet and nutrition

At 30-day follow-up, 18
participants (46.2%) had fewer
sex partners than at baseline, 27
(69.2%) were not having
unprotected sex with a high-risk
partner, 29 (74%) felt that
GELSC helped them to talk
more openly with their partners
about using condoms, 17
(43.6%) had had an HIV test
during the previous 30 days. 27
(69.2%) had discussed HIV
testing with their partners, and
12 (30.8%) reported that their
partners had been tested.

Facebook ads launched
for 30 days.

Pre-post change in mean
proportion of condom-protected
vaginal intercourse acts
increased from 51% at baseline
to 71% 3 months postintervention (p = 0.05) in
intervention arm. No significant
change was observed in control
arm. No comparison of arms
provided.

Contracted market
research firm, Nichols
Research, to lead
recruitment efforts, which
included: emails to likely
participants from the
firm’s database, Craigslist
ads, Nichols’ Facebook
and Twitter accounts,
fliers at schools, and
referrals from contacted
individuals.

53

Table 1. Summary of mHealth Articles Focused on Women of Color Continued

Klein et al.,
2013

18- to 50year-old
AA women
with HIV

RCT,
N=187

Computerbased

Multimedia WiLLOW: a computerdelivered adaptation of an existing
evidence-based intervention. Two 1hour modules included visual and
audio presentations, videos of group
discussions from traditional
WiLLOW, and a tutorial for those with
limited computer literacy.

Intervention arm reported higher
proportion of condom-protected
sex acts in past 30 days and were
more likely to report consistent
condom use and have lower
number of unprotected sex acts
in the past 30 days compared
with the control arm.

Face-to-face and handing
out fliers executed by
trained caseworkers and
other health-care
professionals working
with HIV-positive African
American women.

At 3 months post-intervention,
intervention arm had greater
HIV/STI prevention knowledge,
condom self-efficacy, and a high
percentage reported of condomprotected sex acts (85.3 vs.
52.8 %, p = 0.03), and more
consistent condom use
(aOR = 5.9, 95% CI = 1.09–
31.95) compared with the
control arm

Conducted at Planned
Parenthood, Atlanta,
Georgia. Specific
recruitment approaches or
activities were not
detailed.

Control: review of HIV educational
brochures for persons living with HIV
Computer-based technology: Mixed/hybrid computer-delivered interventions
Card et al.,
2011
Wingood et
al., 2011

18- to 29year-old
AA women

RCT,
N=135

Computerbased and
face-to-face

SAHARA: Two 1-hour computerbased sessions adapted from the
evidence-based SISTA. Intervention
comprised of video clips of group
discussions and modeling of selfprotective behaviors; interactive
modules included simulated roleplaying and games and quizzes.
Computer sessions followed by a brief
20-minute group wrap-up
Control: 1-hour group session
consisting of general health
information, brief video on HIV
prevention, and discussion with a
facilitator
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El-Bassel et
al., 2014

18+-yearold women
with
criminal
justice
system
involvement

RCT,
N=306

Computerbased and
face-to-face

Traditional WORTH: comprised of
four 1.5- to 2-hour sessions focused on
HIV prevention psychoeducation and
skills building occurring once a week
for 4 weeks led by a facilitator
Multimedia WORTH: same schedule
as the traditional version except
content delivered in a group session
via laptop computers with facilitator in
a more limited role. Computer content
included interactive computer games,
video vignette, and a computerized
and web-connected tool to identify
needed services.

Over the 12-month follow-up
period, both WORTH conditions
were significantly more likely to
have a higher proportion of
condom-protected sex acts and
consistent condom use as
compared with control. No
significant difference noted in
HIV/STI incidence between the
2 WORTH conditions and
control condition

Trained recruitment staff
engaged participants.
Specific recruitment
approaches or activities
were not detailed.

Stress management knowledge
increased significantly in the
intervention arm as compared
with the control arm. However,
no differences between arms
were observed in other
measures.

Recruited through an
outpatient infectious
disease clinic in upstate
New York.

Control: attention-control wellness
promotion intervention delivered in
group setting
Brown et al.,
2011

18+-yearold women
with HIV

RCT,
N=60

Computerbased

Intervention: One 90-minute
computer-delivered session adapted
from an evidence-based stress
management intervention for men who
have sex with men. Modules included
an overview of stress and associated
symptoms, how to evaluate stressful
situations, coping strategies, and
relaxation training. Participants
received a brief motivation session as
well as a workbook and CD.
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Internet-based technology
Danielson et
al., 2013

12- to 19year-old
females

Prepost,
N=41

Website

Control: wait-list control
SiHLEWeb.com: Four 1-hour modules
using video-based design to simulate
group discussion and enable
interactive activities with real-time
feedback. Also included are video
peers, health educations, and a near
peer.

63% of sample completed
website. Among completers,
significant improvements were
noted in condom use-selfefficacy at 3 months postintervention. No changes were
observed in partner
communication, ethnic pride,
and self-esteem.

Recruited from a large
Southeastern city in
collaboration with
community partners (local
high schools, Department
of Juvenile Justice, child
advocacy center, medical
university) through use of
fliers, postings, word-ofmouth, and bulletin
advertisements including
paper fliers that were
distributed among
community-based
organizations serving the
target population and
other places in the local
community where the
target population spent
their time (e.g., Walmart).

Adapted from Blackstock, O.J., Patel, V.V., and Cunningham, C.O. (2015). Use of technology for HIV prevention among adolescent and adult women in the
United States. Curr HIV/AIDS Rep, 12, 489–499. doi:10.1007/s11904–015–0287–3
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Table 2. Facebook and OkCupid Selection Criteria
Facebook selection criteria
o Gender: Female
o Location (Living In): United States: Bronx
(+25 mi), Brooklyn (+25 mi), New York
(+25 mi), Queens (+25 mi), Staten Island
(+25 mi) New York
o Relationship Status: Single, Unspecified,
Open Relationship, Complicated or
Separated
o Interested in: Men, or Men and Women
o Age: 18–25
o Language: English (UK) or English (US)

OkCupid selection criteria
o Gender: Females
o Geography: NY, NY, and select NJ cities
that are easily accessible to NYC via
PATH Trains
§ Hoboken
§ Union City
§ Jersey City
§ Newark
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Table 3. Demographic Characteristics and Health Risk Behaviors, Past 3 Months

Race/ethnicity
Latinas (including Black-Latinas)
Black
Married or Partnered
Married or partnered
Single
Missing*
Education
Less than high school, high
school, GED, some college
College degree or master’s degree
completed
Missing*
Currently enrolled in college
Yes
No
Missing*
Income
Up to $19,999
$20,000 to $49,999
Missing*
Employed
Working full or part-time or
student
Not paid work (looking for work,
unemployed, caretaker)
Missing*
Condomless sex in lifetime
Yes
No
Missing*
Table 3. Demographic
Characteristics & Health Risk
Behaviors, Past 3 Months
Continued

Enrolled
n
N = 110
66
44

Enrollment Status
Not Enrolled
%
n
%
N = 46**
60.0%
40.0%

29
12

38.2%
61.8%

12
23

26.1%
50.0%

—

—

11

23.9%

57

51.8%

19

41.3%

53

48.2%

16

34.8%

—

—

11

23.9%

86
24

87.3%
12.7%
-

27
8
11

c2 = 1.47 (1)

p = 0.22

c2 = 0.17 (1)

p = 0.68

c2 = 0.06 (1)

p = 0.80

c2 = 2.11 (1)

p = 0.15

c2 = 7.8 (1)

p=
0.0052

c2 = 3.9 (1)

p = 0.04

c2 = 0.36 (1)

p = 0.55

70.7%
29.3%

42
68

96
14

Test Statistic
p
c2 (df)

58.7%
17.4%
23.9%

78.2%
21.8%

17
15

37.0%
32.6%

-

14

30.4%

99

90.0%

27

58.7%

11

10.0%
-

8
11

17.4%
23.9%

97

88.2%

24

52.2%

13

11.8%
-

2
20

4.4%
43.4%
58

Number of male sex partners
1 to 5 partners
6 to15 partners
Missing*

c2 = 1.45 (1)
68
32

12
10

26.1%
21.7%

110
110
110

Not Enrolled
M (SD)
n
M (SD)
or %
or %
22.1 (2.1) 39
22.3 (2.0)
17.1 (2.7) 24
16.2 (2.9)
25.9 (6.5) 26
27.1 (5.2)

58
29

52.7%%
26.4%

18
8

39.10%
17.4%%

19 to 21 years old

14

12.70%

—

—

22 to 23 years old

8

7.30%

—

—

50 years old

1

0.91%

—

—

20

43.50%

Continuous measures
Mean age (SD)
Mean age of first sex (SD)
Mean age of oldest male sex
partner (SD)
15 years old or younger
16 to 18 years old

Enrolled
n

61.8%
29.1%

Missing
—
—
*Missing values were excluded from significance testing.
** This number varies due to missing values.

p = 0.23

t (df)

p

0.65 (1)
–1.38 (31)
0.96 (39.9)

p = 0.52
p = 0.17
p = 0.35
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Table 4. Analytics, Cost, Enrollment Data by Recruitment Source
Targeted
electronic
(Professor) Facebook OkCupid Totals
Web-analytics
Impressions on banner
NA
275,332
143,515
ads
NA
1986
11
Total clicks
Click-through-rate
NA
0.72%
0.00%
(clicks/impressions)
Screening Surveys
Screening surveys
started
Screening surveys
completed
Surveys
completed/surveys
started

385

50

9

446

246

17

0

263

63.9%

34.0%

0

0.58968
6099

Eligible Participants
Ineligible
Eligible
# eligible/# completed

65
111

12
5

0
0

45.1%

29.4%

0

77
116
0.44106
4639

Enrolled Participants
Enrolled
Not enrolled
# enrolled/# eligible
Cost
Total $ spent on
recruitment
Amount $ spent per
impression
Amount $ spent per
click

Fisher’s
exact or c2 p value
(df)
—
—
—
—

—
—

—
—
c2 =
16.55 (1)** p = < 0.0001
—

—

—

—

—
c2 =
7.32 (1)**
—
—

—

—
Fisher’s
exact**

—

p = 0.0068
—
—

p = < 0.0001

110

2

0

112

—

—

1

3

0

4

99.1%

40.0%

0

—
—
—

—
—
—

$175.00

$704.75

$287.02

—

—

—

$0.00

$0.00

—

$0.35

$26.09

$879.75
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Table 4. Analytics, Cost, Enrollment Data by Recruitment Source Continued
Amount $ spent per
started screened
participant
Amount $ spent per
completed screened
participant
Amount $ spent per
eligible participant
Amount $ per enrolled
participant

$0.45
$0.71

$14.10
$41.46

$31.89
0

$1.97
—

—

—

—

—

—

—

—

$3.35

$1.58

$140.95

0

$7.58

$1.59

$352.38

0

$7.85

*130 participants did not indicate their recruitment source and were excluded from analysis; thus, why
totals do not add up to final recruitment number
— no statistical test calculated.
** Test statistic on Facebook and targeted electronic only.
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Table 5. Banner Analytics on Facebook Ads
Test Statistic

Amount Spent
Impressions
Clicks
Cost-per-link-click
Click-through-rate
(clicks/impressions)

GURHL
Code Logo
Only

Banner ad
including
image of a
Black woman

Banner ad
including
image of a
Latina woman

$172.75
66,500
714
$0.24

$310.10
115,821
1925
$0.16

1.07%

1.66%

c2 (df)

p value

$221.90
93,011
1278
$0.17

—

—

—
—
—

—
—
—

1.37%

c2 =106.64 (2)

p = < 0.0001
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CHAPTER 3—Assessing Feasibility and Acceptability of Guide to Understanding
Reproductive Health for Ladeez (GURHL) Code, A Sexual Health Responsive Web-Based
App Intervention for A Pilot Randomized Controlled Trial
Target Audience: Public health audience (Sexual reproductive health and STD/HIV researchers)
ABSTRACT
Black and Latina women continue to suffer from higher HIV diagnosis than White
women. Mobile phones are a known and established communication and information-seeking
tool utilized by young people of color. This pilot randomized controlled trial explored the
feasibility and acceptability of a web-app–delivered SRH intervention called Guide to
Understanding Reproductive Health for Ladeez (GURHL) Code. The intervention was a webbased application that included: a clinic locator and list of trusted sexual health resources; a list
of things to prepare and bring to a clinic visit; text access to a National Planned Parenthood
health educator; 2 audio stories of how a man and a woman contracted HIV as young adults and
are living with HIV in NYC; clear and medically accurate information on STDs, sexuality, and
sexual health; visual representations and instructions on how to properly put on a male and
female condom and where to find free condoms in NYC; and a basic educational video on
reproductive anatomy. The intervention was compared to a web-based control site that included a
“flier on the web” listing clinics and online sexual health resources. The study recruited selfidentified Black or Latina women aged 18 to 25 who owned a smartphone, were living or
working in New York City, and reported vaginal or anal intercourse with a male partner in their
lifetime. Triangulating focus groups, survey responses, and web analytics results suggest
participants were enthusiastic about several aspects of the intervention GURHL Code web-app in
comparison to the standard-of-care control web-app. These aspects included the clarity in

63

language, the transparency of the developer and designer, access to the Planned Parenthood text
function, and Questions, Honest Answers. Participants from both treatment conditions found
both web-apps easy to use and well organized, and additionally found the GURHL Code
intervention web-app to be trustworthy and useful.
BACKGROUND
Although new HIV diagnoses among women and young people have decreased in the
United States between 2005 and 2014,8 racial and ethnic disparities continue to impact Black and
Latina women and younger age groups. In 2014, Black women accounted for 6 in 10 diagnoses
among women8 and although Latinos made up 17% of the US population, they accounted for
23% of newly diagnosed HIV infections.8,10 In addition, despite decreases in diagnoses, declines
have stalled between 2009 and 2014 for Latinos,8 and in 2015, 80% of the 8807 young people
diagnosed with HIV in the United States were aged 20 to 24.11 As public health practitioners,
researchers, and policy makers seek to continue to decrease HIV incidence among and to reach
young women of color, the use of a tailored smartphone web-based application may offer
innovative techniques and approaches to prevent HIV, and other STDs.190–192
The rapid adoption rate of smartphones among Latinos and Blacks provides opportunities
to utilize these technologies for HIV and STD prevention.193 In 2015, 70% of Black adults and
71% of Latino adults compared to 61% of White adults owned a smartphone;18 67% Blacks and
73% of Latinos versus 58% of Whites used their smartphones to seek information about a health
condition.22 In addition, analyses of the 2011–2014 Health Information National Trends Survey
(HINTS) estimated that 1 in 3 US adults use the Internet to diagnose or learn about a health
concern.194 Mobile devices allow users to interact with web-based applications that offer
portability, and autonomy (web-apps allow access at users’ desired location and time); tailored
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content (with target population’s input); cost-effectiveness and content standardization
(technology reduces need for health promotion or clinical staff-related costs); and includes
interactive delivery of health information.23,24 Web-apps additionally offer the benefit of reaching
the greatest number of smartphone users regardless of operating system (Apple, Android, or
Windows). This is relevant for a younger population who are known to use a combination of flip
phones and older devices such as the Apple iPod touch (an iOS-based handheld that only
connects to the Internet through Wi-Fi and not cellular) with a touchscreen to access the Internet
and web-apps.195
The World Health Organization (WHO) defines mobile health, also known as mHealth,
as, “the use of mobile and wireless technologies to support the achievement of health
objectives.”31 These digital tools provide the possibility of delivering health information,
professional consultation, and health provider and services cost and location information to
individuals in a way that is more timely and private, and therefore more useful, than traditional
health education and service delivery models that require individuals to physically travel to a
clinic or school for such services.
Findings from sexual mHealth research suggest that mHealth may offer inroads for
reaching young adults to promote positive sexual and reproductive health behaviors;95,190,196–204
however, this literature is nascent.23,24 One systematic review found sexual and reproductive
health (SRH) web-apps suffered from unfavorable reviews,96 which limit uptake, use, and
dissemination.97 Moreover, research specifically on young adults’ experiences and views on a
range of web-app features is lacking,24 particularly with regards to those being developed for
Black and Latina women.47
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Despite a growing body of literature on the formative development of smartphone
applications,65,89–94 there are limited feasibility sexual and reproductive mHealth studies.95 Two
such studies of smartphone apps were 1) to promote pregnancy and interconception health (the
health of women from one pregnancy to the next) among Black women83 and 2) HealthMindr, a
web-based application designed for men who have sex with men (MSM) to prevent HIV.98,205,206
A strength of both was the community participatory approach implemented in developing the
mHealth tools. Both conducted focus groups and engaged professional health care workers to
learn preferences for content of each web-app.83,206 However, the mHealth tool for women was
designed to receive and respond to text messages according to their reproductive stage profile;
participants did so on a flip-phone provided at the beginning of the 6-month study. As all
participants enrolled in the study had smartphones, women wanted messages to be delivered on
their phones. This research highlights how the research cycle is sometimes unable to keep apace
with changes in technology made available to the public.57,142
The HealthMindr Android application for HIV prevention had more promising results. It
included self-assessment tools; prevention recommendations; commodity (condoms, HIV selftests) ordering; reminders to MSM for basic HIV prevention services, HIV testing, condom use,
screening for pre-exposure prophylaxis (PrEP) and non-occupational post-exposure prophylaxis
(nPEP); and prevention and treatment provider locators.98 The commodity-ordering features of
the web-app were used by most men during the 4-month study: nearly two-thirds of men ordered
condoms and over half ordered an at-home HIV test kit at least once, usually on their first visit to
the web-app. Many men placed multiple orders of condoms and HIV test kits, suggesting that
this feature offered users a reason to return to HealthMindr. Eight of 86 (9%) PrEP-eligible
MSM started PrEP during the 4-month period; of those, 6 of the 8 reported that the web-app
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influenced their decision to start PrEP. Sullivan and colleagues’ 2017 study results are promising
and warrant a larger scale RCT.
Although the web-apps described above targeted at-risk populations for sexual and
reproductive health, neither of these mHealth pilots focused on sexual and reproductive health in
Black and Latina women aged 18 to 25 residing in an urban area. The pregnancy and
interconception health pilot was designed for use by pregnant women aged 18 to 44 and
HealthMindr was designed for MSM in Atlanta, Georgia and Seattle, Washington. A tailored
web-based sexual health app informed by the needs and experiences of this target population
may prove to be a valuable tool for engaging this population, and, subsequently, for improving
sexual health knowledge and for connecting participants to clinical services.107,207,208 This study
explored the feasibility and acceptability of a sexual and reproductive health web-based
application, Guide to Understanding Reproductive Health for Ladeez (GURHL) Code, by
drawing from 3 sources of data: survey questionnaire, web-analytics, and focus groups
conducted after participants completed their 3 months post-test assessment.
METHODS
Overview
Data for this study were taken from Guide to Understanding Reproductive Health for
Ladeez (GURHL) Code, a randomized 2-group pilot study (Intervention and Control, described
below) to test the feasibility and preliminary efficacy of an online smartphone application
designed for Black and Latina women aged 18 to 25 in New York City. The intervention
consisted of a web-based application, or a website, that was designed with a mobile user in mind,
to promote connection to clinical services and to improve sexual health knowledge. The control
consisted of another website, also designed with a mobile user in mind, but without active
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hyperlinks; it contained a listing of clinic information and a list of trusted sexual and
reproductive health web resources, but was essentially a single page that users could scroll down.
To help ensure cultural relevance, a community advisory committee was consulted to finalize the
look, feel, and content of each form of recruitment (banner ads, recruitment emails, fliers). The
web-app development process and details about the community advisory committee are
described in Chapter 1. As opposed to formal usability testing, focus groups were selected to be
triangulated with baseline survey, a 3-month follow-up survey, and analytics data due to the
stage of maturity of the pilot project as a precursor to refine mHealth design.33,206,209–212 In
addition, we conducted focus groups in an effort to explore issues indiscernible through the
baseline, 3-month follow-up surveys, and analytics results. Measures on demographics, health
risk behaviors, understanding other web-based applications, linkages to sexual and reproductive
health services and knowledge were measured at baseline and at 3-months follow-up. The study
also sought to better understand barriers to recruitment, enrollment, and retention to inform
future studies. As a pilot study , it was designed to detect statistical changes around sexual health
knowledge by treatment arm but not in behavioral outcomes.
Participants
To be eligible, participants had to self-identify as a woman between 18 and 25 years of
age, and as Black and/or Latina; own a smartphone (i.e., a phone capable of accessing the
Internet); live or work in NYC; and have reported vaginal or anal intercourse with a male partner
in their lifetime. Pregnant women and mothers of children aged 2 or younger were ineligible to
participate in the study because these experiences may have made them more likely to seek or
use sexual or reproductive health services. Additional exclusion criteria included only being
sexually active with women (ever), or being unable to read English.
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Recruitment and procedures
Women were recruited via paid online banner ads (on a social network website, online
dating website), and emails that included an attachment of a recruitment flier similar to what was
displayed on the banner ads to youth-serving community-based organizations and to professors
at local colleges, including fourteen 4-year schools, 4 community colleges, as well as campus
clubs and organizations (i.e., STEM groups, volunteer focused groups, and student government)
to be passed on to potential subjects either electronically or as a physical flier. Each source was
chosen on the advice of the advisory committee. Recruitment fliers and banner ads included the
study logo, described the study (i.e., using a sexual health app on a smartphone for 3 months,
baseline and post-tests, optional follow-up focus group), advertised remuneration up to $70 for
participating in all research components, and directed participants to the online eligibility
screening survey (sample images and other recruitment details are detailed in Chapter 2). To
enroll in the pilot randomized controlled trial (RCT), participants first completed the online
eligibility screener, followed by the baseline survey, and then submitted a screenshot of the webapp saved as a bookmark on their phone to the study email address or study phone number.
Research staff followed up via text or phone with those who had trouble completing this step.
After completing an online screener survey, providing consent, and completing a baseline
assessment, a pre-generated random number assignment process available in the online survey
program Qualtrics randomly and evenly distributed participants into each study arm. Chain
randomization213 was utilized to reduce the likelihood of contamination. That is, a question was
asked during the screening survey regarding their recruitment source, and when participants selfreported that they were referred from a friend or from the same professor, they were assigned to
the same study arm. This was decided by the initial randomized participant from that group as
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assigned by Qualtrics. A similar process was employed for professors: the first person to report a
professor referred them to the study was then randomly assigned to either condition, subsequent
students identified from that classroom were all assigned to the same arm. Participants were
asked to complete a post-test after 3 months. All procedures and recruitment materials were
reviewed and approved by the City University of New York Institutional Review Board
(protocol # 381039).
Description of intervention condition
The GURHL Code web-app content was informed by 15 years of public health practice,
community advisory committee (CAC) feedback, and formative focus group feedback. Content
was also provided via an API that returns results as JSON given some parameters by Bedsider, a
program of The National Campaign to Prevent Teen and Unplanned Pregnancy, for the web-app
to connect to users clinics by providing the clinic name, a brief description of ages and specific
populations served, hyperlinked telephone number, clinic website, link to allow the user to find
on Google Maps, and the physical address. All hyperlinks were active so that users could click a
button and then have links opened in another app on their phone (e.g., the telephone link would
generate a pop-up prompt asking if the user wanted to use an app already installed on their phone
or computer to dial that number; similarly, upon clicking the geo-location link to be opened in
Google Maps automatically opened the link in Google Maps). Ibis Reproductive Health, an
international clinical and social science SRH research nonprofit organization, gave permission to
use their “Answering Difficult Questions: A Guide to Address Young Women’s Sexual Health
Concerns,”139 a resource intended for assisting health care personnel to respond to young
women’s concerns around sexuality and sexual health. National Planned Parenthood of America
provided code to link participants to their web-based feature to chat with a national health
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educator. The web-app was coded using HTML, CSS, PHP, and Javascript on a WordPress
mobile-friendly website. Content was then refined after pretesting the web-app with a national
sexuality trainer and a local physician for adolescents (see Figure 1). The intervention arm
received this web-app as an interactive sexual and reproductive health (SRH) responsive web
page that functioned as an app on an iPhone or Android smartphone after participants saved the
website to their smartphones’ home screen. Content areas are described in Table 1.
Description of control condition
The control condition was also a web-app developed in HTML and CSS on a WordPress
mobile-friendly website and, similar to the intervention web-app, functioned as an app on an
iPhone or Android smartphone after it was bookmarked to the home screen. However, the
content of the control website was a “flier on the web” and served as the standard of care (see
Figure 2). It contained information that had been prepared and disseminated at health fairs in
New York City. It listed clinics’ telephone numbers, physical addresses (with cross streets),
websites, if available, by borough, and had a long-page website design. The control website also
included a list of trusted websites, and a form to contact clinics was provided at the bottom of the
page. With the exception of the “send” button on the contact form, no information on the static
page had live hyperlinks. The RCT study design generated an inherent difference between the
intervention and control groups: the control group participants saw and interacted with the full
version of GURHL Code for the first time during the follow-up focus groups.
Measures
The primary study outcome was the intervention feasibility and acceptability assessed by
feasibility and acceptability process measures, web analytics, and optional focus groups
conducted after the 3-month post-test survey was completed. These are detailed below.
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Demographics
Prior to randomization, participants completed a 15- to 20-minute online survey
encompassing the eligibility screener followed immediately by the baseline survey programmed
in Qualtrics. Participants were asked their age (in years), race/ethnicity (Black or Latina),
relationship status (married or partnered for more than 1 year [yes/no]), education level (up to 6th
grade, middle to high school, high school diploma, some college, college degree, some postgraduate work, master’s degree, or doctoral degree), college enrollment status (yes/no),
employment (full-time, part-time, individual income, student, looking for work, or caregiver),
and health insurance status (not insured, private insurance, or public insurance). At post-test,
participants were asked to complete a survey identical to the baseline survey, and were
additionally asked about their relative socioeconomic position by asking them to think of a
ladder representing where people stand financially and educationally (social status) in the United
States. At the top of the ladder are the people who have the most money and education, and the
most respected jobs. At the bottom of the ladder are the people who have the least money and
education, and the least respected jobs or no job. Participants were asked where they would place
their family on this ladder (scale from 1 to 10). Participants were additionally asked if they were
US-born (yes/no), if their parents were US-born (both parents US-born, 1 parent US-born,
neither parent US-born, or don’t know), and whether their parents attended college (both, one, or
neither parent went to college).
Health risk behaviors
At baseline and at 3 month’s post-baseline follow-up, participants indicated their age at
first sex (in years), last sex act (oral, vaginal, anal), condomless sex acts during their lifetime
(yes/no) defined as vaginal or anal sex without a condom, or during which a condom had broken,
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or during which a condom had slipped off, and the number of sex partners during their lifetime
(categories ranging from 1 to 26 or more partners).214 Participants were also asked at baseline
and at 3-month follow-up the number of standard alcoholic drinks (definition and an image were
included to clarify meaning) on a typical day (1 or 2, 3 or 4, up to 10, or more), whether they
were buzzed or drunk during their most recent sexual encounter (yes/no), and any drug use
(alcohol, cocaine, crystal meth, ecstasy, GHB/ GBL, marijuana, Ketamine, heroin/opiates, crack,
poppers, acid, or prescription drugs without a prescription) during the 30 days before or during
their last sexual encounter (yes/no) using a validated instrument.215–218
Understanding other web-apps
To compare the study arms’ understanding of web-apps other than those used for the
study, participants were asked at baseline and at the 3-month post-baseline survey to indicate if
they used web-apps to search for information related to any of the following: their period; sexual
anatomy; STD signs or symptoms they, a friend, or family member may be experiencing;
pregnancy signs or symptoms they may be experiencing; or help finding a doctor. They were
additionally asked whether they had problems understanding health information on web-apps
(always, usually, about half the time, rarely, or never), and if health information found on webapps was helpful to them (very helpful, somewhat helpful, neutral, somewhat unhelpful, very
helpful).
Intervention feasibility and acceptability
At 3 months post-baseline, a series of items were included from the system usability scale
(SUS).219,220 Participants were asked about the ease of installation of the web-app on their phone
(very, somewhat, not easy), ease of using the web-app (yes, unsure, no), if they found the webapp complicated (yes, unsure, no), whether they found the various functions in this web-app to
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be well organized (agree, unsure, disagree), whether they would keep the app on their phone
after the study (yes, no, already deleted, unsure), and whether they would share the app with a
friend or family member (already shared, will share in future, will not share, unsure).
Web analytics
Google Analytics is a free service that tracks and reports website traffic, providing
aggregate measures of numbers of website visits, average time spent on a page per visit, etc.
Google Analytics Javascript code was embedded in the back end of the intervention and control
web-apps. We report several measures of user interaction with the control and intervention webapps during the study period from October 7, 2015 to April 14, 2016, which could be compared
across treatment arms. The following definitions were used:
•

Sessions are the number of times visitors are actively engaged on a website.

•

Number of unique users are the number of visitors who have had a minimum of one
session within the selected date range; actions are tracked by an anonymously generated
identifier from website cookies.

•

Pageviews (per page) measures how many times someone has viewed an entire page
including all content (i.e., text, images, etc.). This measure is a count of the number of
webpages loaded.

•

Pages per session is the average number of distinct pages viewed during a session.
Multiple views of the same page in a session are counted as separate pages per session.
Put another way, it is the number of repeated views of a single page during a session.

•

Average session duration is the average time period in minutes a single user is interacting
with the web-app in a single session, or visit. The time period is measured from the first
hit until the last hit is made. A hit is a user’s interaction with a website that generates data
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being sent to the Google Analytics server, for example, a pageview, a monetary
transaction, or clicking a social media button each constitutes a hit. By default, a session
lasts from the first hit until there is 30 minutes of inactivity.
•

Bounce Rate is the percentage of single-page visits (i.e., visits in which the person left
either web-app from the entrance page without interacting with the page).

•

Pathway measures the order of the pages that users clicked on and reports the pages with
the greatest number of sessions. Whereas sessions answer the question whether users
interacted with a website or web-app at all, pathway data allows one to explore more
specific behavior on a website.’

From these web analytics, we reported the bounce rate, the number of sessions viewed and the
session duration, behavior flow, and proportion of returning users.
Focus groups
Four semi-structured focus groups, 2 within each study arm, were conducted after
preliminary analysis of baseline and post-test data to explore differences indiscernible from the
surveys and analytics measures. Focus group results were triangulated with baseline, post-survey
data, and analytics results. The focus group participants first shared which apps on their phones
they used most frequently and why they liked those apps in particular. The survey guide then
addressed the following domains with each group: reactions to the design of the web-app,
circumstances for usage and sharing the web-app, and attitudes toward app usage. Reactions to
the web-app allowed participants to explore what they remembered and what stood out about the
web-app assigned to them, if anything; circumstances for usage explored where and in what
situations the web-app might have been utilized (at school, at work, in crisis, for information
sharing), and with whom they were sharing their assigned web-app including which networks
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(in-school peers, out-of-school peers, family, friends). To assess attitudes toward the web-app,
participants were asked in focus group discussions if they would use the app again, whether they
found it helpful for specific SRH tasks (e.g., scheduling a SRH-related appointment, learning
about anatomy, etc.), barriers to using the app, and their perspectives on the app’s usefulness,
trustworthiness, and ease of use. Feasibility of implementing GURHL Code in a future study was
explored by asking questions around how easy or difficult it was to read the material from their
smartphone screen, whether and how they liked the font, colors, and general web-app design.
Analytic plan
Sample characteristics
Using t-tests, chi-square, or Fisher’s exact tests, as appropriate, descriptive statistics were
calculated to summarize sociodemographic, sexual risk behaviors, and understanding of webapps other than those used for the study to compare young women in the 2 conditions.
Intervention feasibility and acceptability
To analyze the feasibility and acceptability data, we conducted chi-square and Fisher’s
exact tests, as appropriate, between treatment and control groups to determine differences. To
analyze the analytics data, we ran t-tests between treatment and control groups to determine
differences regarding the number of times each web-app was opened, the amount of time spent,
how often the web-app was used, the average length of time per session, and the average length
of time per page or screen. All statistical analyses were performed using SAS 9.4 software.140 Of
note, the control website had 66 countries represented and the top 5 countries were: 1) United
States (n sessions = 734); 2) Russia (n sessions = 79); 3) China (n sessions = 47); 4) Japan (n
sessions = 37); and 5) United Kingdom (n sessions = 31). In comparison, the intervention
website also had visitors from 66 countries: 1) United States (n sessions = 784); 2) Russia (n
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sessions = 69); 3) China (n sessions = 66); 4) United Kingdom (n sessions = 37); 5) Japan (n
sessions = 30). Thus, we only examined analytics data generated from female users located in
NYC.
Qualitative Data
During each focus group, a note taker captured observer notes. We conducted focus
groups by study arm, thus we report thematic findings by intervention and control group. The
intervention group includes users who had the intervention web-app for at least 3 months prior to
participating in the focus groups. Control group participants first discussed the “flier on the web”
and then they saw and interacted with the full intervention version on their phones and reacted to
that experience. All focus groups were audio recorded, listened to iteratively, then the PI timestamped and transcribed the focus group audio.
The PI and a research assistant (RA) then each coded the data independently using a
systematic content analysis221 approach, in which key ideas, words, and phrases were grouped
based on their relation to the purpose of the study222–224 to identify themes that accurately
captured the data. Based on this systematic analysis with a priori domains, several differences
between the intervention and control groups were interpreted. A consensus coding approach was
used to generate the final codes for the dataset.206,225 We then applied the agreed upon coding
scheme to the remaining coding process iteratively and further discussed any remaining
questionable points in an effort to produce a meaningful account through a systematic process.226
The goal was to generate themes that accurately captured participants’ desired and intended use
of a SRH web-app to inform augmentation of the GURHL Code.
RESULTS
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Sample characteristics and retention
Figure 3 contains a CONSORT flowchart illustrating recruitment and retention
proportions by study arm. In total, 114 Black and Latina women aged 18 to 25 years in New
York City were enrolled and 105 women completed the intervention, a 92% retention rate. Of the
61 participants allocated to the intervention arm, 57 (93.4%) compared to 48 (90.6%) in the
control arm completed the 3-month follow-up assessment. The study period was from October 7,
2015 to April 14, 2016 and 4 optional focus groups were conducted between April 18, 2016 and
May 15, 2016 (intervention group, n = 6, control group, n = 7). Of note, only 2 participants were
excluded because they did not own a smartphone, suggesting it is feasible to conduct a
smartphone study for this target population.
There were no statistical differences between study arms on participant demographic
characteristics and understanding of other web-based applications items indicating a successful
randomization process (Table 2, understandability of other health web-based applications
findings are detailed in Chapter 4). Of note, there was the potential for contamination if an
enrolled student participant did not report the name of the professor who directed them to the
study as participants were assigned to the treatment groups based on the initial person who
identified the referring professor. If a student did not say they learned about the study from their
specific professor and subsequently was assigned to a different group than everyone else in the
classroom and then students shared web-apps with one another, then contamination was
introduced to the study. The mean age for the total sample was 22.1 years (SD 2.1). Overall, the
sample included more Latinas (60%) than Black women (40%), all had completed high-school,
and 85.7% were enrolled in college, and 68.6% had neither parent born in the United States, but
73.3% of participants were US-born, and all but 3.8% had medical insurance (63.8% had private

78

and 32.4% had public insurance). Eighty percent of the sample were students (n = 84), 67.7%
were employed (n = 71). Notably, 41.9% indicated they were students working part-time. With
respect to sexual history, the mean age of first sex was 17.1 years (SD 2.8). Nearly 90% of
participants reported condomless vaginal sex at least once during their lifetime. During the last
reported sex act, 99.1% had engaged in vaginal sex, 69.5% in oral sex, 16.2% used sex toys, and
12.4% reported having anal sex. Thirty-eight percent reported 1 to 2 sex partners, 25.7% reported
3 to 5 sex partners, 36.2% reported 6 or more partners during their lifetime (Table 2).
Intervention feasibility and acceptability
Table 3 shows participants’ impressions of using the control and intervention websites
and demonstrates that both arms were feasible and acceptable to participants. One item showed a
trend toward significance in which a greater proportion of those in the intervention arm (93.0%)
thought the web-app was easier to use compared to the women in the control arm (83.3%)
(Fisher’s exact p = 0.07). Other usability items were not significantly different by study arm,
thus, we report results for the entire sample: 79% of the total sample reported they found the
web-app they received easy to install on their phone, 79% found web-app functions and features
to be well organized, 64.8% would keep the app on their phone. Among the total sample, 69.2%
reported they would share it with a family member, and 69.2% reported they believed they
would share the web-app with a friend after the study was completed. Of note, among the total
sample, 68 (64.8%) planned on sharing the web-app in the future with a family member, 72
(69.2%) said they planned to share the web-app with a friend in the future. There were no
significant differences in whether participants found the web-app they used during the 3-month
study period to be complicated to use (91.4% overall reported they did not find it difficult to
use).
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Table 4, demonstrating web analytics results, shows a significantly lower bounce rate
(visits in which the person left either web-app from the entrance page without further interaction)
during the study period for the intervention web-app versus the control web-app. However there
were no statistical differences regarding session duration: On average those on the intervention
web-app viewed 1.82 pages per session and spent an average of 53 seconds during each session
in comparison to those who had the single page “flier on the web” who spent an average of 30
seconds on the website per session. Web analytics behavior flow data showed that the pages of
the intervention web-app most frequently visited were Questions: Honest Answers (103 page
views), It Happened to Me (60 page views), Text an Expert (54 page views), My Parts (53 page
views) and Things for the Clinic Visit (48 page views). There were 88 users of the control webapp who logged 1 or 2 sessions compared to 68 such users of the intervention web-app. There
were 16 intervention users who logged 7 or more sessions compared to 12 control web-app users
who logged 7 or more sessions. There were 45.4% (n = 356) sessions by returning users on the
intervention website compared to 31.5% of returning users on the control website.
Focus group results: thematic findings
Table 5 reports focus group findings from the intervention and control groups. The
themes reported on were: motivations to use, benefits, sharing the web-app, barriers to usage,
and participant structural factors. The findings reported are on reaction to the overall design, and
on recommendations. When the focus groups were conducted, participants identified the webapps that they used most frequently used when the focus groups were conducted and why they
liked those web-apps in particular. The web-based applications they described fell into 2
categories: connecting applications and utilitarian applications that “help you do stuff [for] work,
school, and life.” Examples of connecting web-apps included Instagram, Twitter, Facebook,
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WhatsApp, Snapchat, Tumblr, Coffee Meets Bagel, Tinder, and OkCupid. Utilitarian web-apps
included banking apps, money transferring apps such as Venmo, email apps, calendar, Google
Drive, Voice Recorder, Adobe, Con Edison, period tracker applications, and shopping apps that
allowed participants to collect points including Starbucks, and Dunkin’ Donuts. Notably, all but
one focus group participant described themselves as “tech savvy.”
Motivation to use
Participants from both treatment groups shared that they used the web-app most often out
of curiosity when they initially saved the link to their phone, to refresh their own sexual health
knowledge, and during high-need instances for a friend or themselves. For example, a participant
in the control arm shared, “I remembered I had it on my phone when a friend shared something
with me and then it was really useful and I used it to help him. … A friend came out to me in
December, last year. He’s uncomfortable about this [because there were] threats [of being]
kicked out [of his parent’s home].” When the friend divulged a condomless sex act with someone
he did not know well, the GURHL Code participant used the resources listed on the “flier on the
web” to help direct her friend to a clinic to be tested.
Benefits
The trustworthiness of the web-app was a dominant theme that arose among all
participants. In particular, having the developer’s picture on the website and an explanation of
why GURHL Code was created added a level of personalization, motivation, and transparency
that contributed to fostering validity and trust for some young women. For example, a participant
said, “[the picture] puts a face to the name of ‘who made this;’ other SRH sites are very
institutionalized and very formal.” Another added, “The picture adds an element of ‘I’m just like
you. I needed this info too and that’s why I made this app and information publicly available,’
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that adds an element of trust and relatability.” Some participants also reported that they liked the
idea that a woman had developed the app, not necessarily a woman of color.
The direct and clear language of GURHL Code was especially useful and offered a sense
of empowerment, especially around newfound knowledge. One control group participant was
particularly emphatic about why she liked GURHL Code after having time to explore it:
... I like this app…because it doesn’t have any floweriness to it. There is no trying to
make it more acceptable with like pictures or...different things. It’s giving me what I
actually need. It’s making me feel more self-sufficient instead of going to ask someone
else and expect they know how to help me or something—like, I can help myself.”
—Control condition participant, 5/15
One participant in the intervention group received a herpes 2 diagnosis while she was
enrolled in the study. She described what helped her trust the web-app, and highlights the
importance of the accessibility and anonymity of GURHL Code during a difficult moment.
When the group was asked whether or not GURHL Code was useful, this young woman, Anna
(pseudonym), shared how she was able to learn more about her herpes 2 diagnosis through
GURHL Code, which she considered to be a trusted resource:
I think [what helped me trust the information in GURHL Code] was you—knowing that
you are a student. I read about you FIRST (emphasis added), and that helped me realize
OK, there is an actual person behind this. It was nice being able to put a face and name to
the research that was being done. ... I felt like it was a safety zone for me and I didn’t feel
stigmatized for that. ...[I] got news from the gyno that shocked me and [I] wasn’t open to
talking about it with anyone else and found a brief synopsis about what my gyno [had]
told me [on GURHL Code] and then it directed me to Planned Parenthood...because like,
I really needed to talk to someone that didn’t know me. I felt a little more comfortable
doing it more like that instead of [talking] with someone who did know me. I still haven’t
told anyone I know about it. I spoke with someone live and it did help me to settle in with
it [the diagnosis] and learn what was going on at the moment, so it did help me to ease a
little of [the] stress I had from it… It was like herpes 2 and I didn’t know I had it and I
didn’t know you could get it with, like, even using protection. And I didn’t know it was
so common, like cold sores are a form of herpes, I didn’t know that...The app did help me
to go to reliable sources.
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This highlights the need and urgency to speak with someone during a “high-stress” or “oops”
moments—specifically with a trusted source. In this instance, Planned Parenthood was reliable
both because it was referred and accessed through GUHRL Code and because it was an
established reproductive health resource that offered an anonymous person to talk to.
To highlight the utility of GURHL Code, a control participant discussed the difference
between using Google and GURHL Code for health information, whereby with Google, “you are
on your own, on GURHL Code you’re guiding me”, here, the respondent was referring to the
vetted information collected and presented by the developer on the full version of the web-app.
Another participant added about why she trusted the information on GURHL Code as opposed to
using the Internet, “... [there’s] something comforting that the advice was coming from another
educated woman of color...I didn’t feel like you were going to mislead me.”
Regarding other Internet sources, participants reported that WebMD generated more
worry and anxiety, than it offered a remedy to their medical query. For example, a participant
said, “You go to search one thing and leave thinking you got 10 other diseases.” Another added
that searching for health information during stressful moments was not ideal,
“[There’s] something about searching when [you are] in [a] state of panic or worry.” For Anna,
the Text an Expert (Planned Parenthood chat connection page), STDs—Let’s Get Real, and the
Questions, Honest Answers pages were particularly useful. The Questions, Honest Answers
section was particularly helpful to participants:
I think these [Ibis cards] are pretty useful because like you [points to another participant]
were saying before, these are things that people don’t want to ask their doctor’s
themselves especially like, lots of things on here…having pictures like this, like the
felatio picture, that’s pretty useful for someone who doesn’t necessarily want to ask but
wants to know something about it, so how else are you going to know the information?
—Control condition participant, April 18, 2016
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Of note, participants from one of the intervention focus group were keenly aware of race,
of the lack of spaces for women of color, and of being bombarded by pictures of White women.
They noted that GURHL Code did not do that. The focus group participants appreciated that the
developer was a woman of color and that she was conducting the research, and they shared that
they found it “comforting” to know that GURHL Code was “made by and with women...[with]
similar experiences to [other women of color]” (Control condition participant, May 15, 2017).
Sharing the web-app
Participants conveyed their willingness to share the website with a range of individuals
including cousins, friends, sisters, colleagues and clients and in a variety of modes such as
Facebook and by sharing the link directly with women. One said, “This is going out to all my
friends when I leave [the focus group]!” referring to the intervention GURHL Code version. A
participant expressed willingness to share the intervention GURHL Code. She said,
I like that GURHL Code let me take control of my health at a time when so many other
people want to control it. And I like that it gave me answers for questions that my
community either doesn’t know how to answer, doesn’t want to answer, or are afraid to
answer themselves, in which case. ... like, I can share this with them instead of staying
quiet, which is the least helpful thing that should be happening…when you are talking
about health.”
—Control condition participant, May 15, 2016
Another young woman who was in a youth development program intended to share the
full website with the alumni group, a participant who worked with an adolescent population
mentioned she had intentions to share GURHL Code with the population she served, and another
respondent wanted to share it with her NYC high school counselor with whom she had
maintained a positive relationship. A few participants wanted to share it with parents of
adolescents with whom they were connected. Those in the control group did not have intentions
to share the “flier on the web”, but did intend to share the intervention version after they saw it.
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Some respondents added the caveat that GURHL Code would best serve a younger group or
those “sexually less experienced.” A participant shared, “I would refer my younger cousins to it,
but I’m not sure I would keep it for the information that’s on here. Except for the clinic search
that was VERY (emphasis added) useful for me. I think there are other ways to figure out some
of this information.” Some participants discussed the straightforward information and easy-tounderstand, non-judgmental language as motivation for sharing the intervention version, “I want
to share it with my sister...[the language on GURHL Code] is much more conversational…and
not like on [web]sites made for younger women that can sometimes get…‘judgey.’ ”
Barriers to using the web-app
Occasional technical limitations and high knowledge of sexual health were barriers to
web-app utilization. Participant SRH knowledge was measured and is explored in the following
chapter (chapter 4). When asked if they thought it was important for GURHL Code to be
available on the app store as a native app, there was a resounding “yes” from participants. Some
reported that when their phone underwent an update while enrolled in the study, their other
(native) apps returned but neither the control nor the intervention participants could recall the
steps to reinstall the web-app they were assigned (i.e., to bookmark the link and save it to their
home screens) which gave it the look and feel of a native app. Other usability issues identified
included a participant who reported that she did not understand that clicking on the “+/–“ signs
would make the text appear in a pull-down box, and another shared, “I wish that the GURHL
Code font was slightly thicker—to make it easier to read on my phone.”
Structural factors in participants’ lives
Participants also raised larger systemic issues that may affect motivation for using this
sexual health web-app and possibly for participating in sexual health-technology–based research.
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Nearly all of the young women reported a lack of sexual health education from family or friends
and a need for better sexual health education in New York City. Better sexual health education
was characterized as more comprehensive conversations that avoid overly simplification of
sexual health, for example, 1 woman said, “[We] want the space to get away from the BS (where
sex is trivialized by referring to it as ‘hanky panky.’ ” Young women shared that information
from parents was not helpful. One woman described how her mom had to have the sex talk but
instead of using anatomically correct terms just used “the thing,” making for a confusing
conversation. She also described how that conversation ended in her mother expressing that she
did not need to know until she got married, which seemed to be exacerbated because she was the
baby in the family. She revealed not being able to talk with her sisters either. Another respondent
shared:
My parents never spoke to me about sex and… you know, your parents are your biggest
teachers. More often than not I see White parents on TV giving the talk about the birds
and the bees and I never got that. I don’t know if that’s the story for most women of
color, but I imagine it’s not too different just because of our cultures. I went to a pretty
good high-school—it was like, majority White, so I was able to get a decent sexual health
education, but I think particularly in neighborhoods that are poorer and have schools that
aren’t as good, serving women of color (and boys of color too), they don’t have those
programs and that’s usually where you have high rates of teen pregnancy and things like
that.
—Intervention condition participant, May 8, 2016
Specific to being educated in NYC, a participant commented that she had a gym teacher who
taught English as well as sexual health education, “Someone who it wasn’t their expertise, it was
added on to what they had to do,” and another participant remembered sexual health education
being “a video in the 7th grade. I don’t remember the video, but I remember it happening.”
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Focus group results: findings
Reaction to the overall design
Several differences between the intervention and control groups were noted. The name
“GURHL Code” was discussed positively in several ways. First, participants in both intervention
focus groups discussed that it did not necessarily make them think of sexual health. They spoke
of this as a positive because they appreciated the discretion that the name offered as it did not
include “sex” in the name. Finally, the name invoked a “pro-young woman” feeling in tone for
some participants. For example, one woman said, “The name of it… I love the name! It means
something like an acronym, but it’s ‘gurhlcode’ for girls. Packaged with that is the idea that this
[web]site was made by someone who might better understand what we need.”
Although they did not constitute themes, because it was a pilot study, we thought the
following quotes were important to inform future work. Participants reacted positively to the
overall design. Reactions to the initial use of the intervention web-app from control group
participants elicited positive responses such as, “I really like the colors—very eye catching. I like
the format, it’s not blocky—it’s more interactive because you can choose what you want to see
as opposed to a long website just with words.” This was also a commentary on what they did not
like about the “flier on the web” which was a long website one could scroll down. Another
control participant shared that she thought it was, “really comprehensive,” while another added
that it was, “really powerful...[the] whole thing in one package...it’s a one-stop shop.”
Participants’ recommendations
Regarding content, participants from all focus groups had recommendations for
additional content and features. They were clear not to remove any existing content, “I’m
looking at all of them [the menu options] and thinking ‘I kinda need all of them.’“
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Recommendations included collapsing the Clinic Finder header with Things For the Clinic Visit
and Text an Expert; Condoms might be collapsed under Questions, Honest Answers, and It
Happened to Me might go under STDs—Let’s Get Real. Some participants suggested also
making Text an Expert more prominent by putting it as a running footer so that it appeared on all
pages of the app. Participants suggested adding more detailed information on PREP, healthy
relationships, consensual sex, birth control information, and abortion myth clarification to make
it more comprehensive. Some wanted a period tracker and a brief history on sexual reproductive
justice. Additional desired content areas included: how to help a friend cope with an STD
diagnosis, step-by-step information on what to do if one experiences sexual assault or pregnancy,
including seeking an abortion. Participants suggested increasing interactive features through
quizzes, and by adding a monitored support forum or group discussion for women who are
facing difficult circumstances regarding sexual and reproductive health issues. Several
participants felt strongly about adding an introductory video explaining the GURHL Code
research project and what the application does and how one might use it. This recommendation
came up specifically because the main page was thought to be too plain and a video would
“liven’ it up.” In addition, respondents were sensitive to the fact that the “for women-only space”
that GURHL Code provided should be expanded to include specific health information for transwomen, lesbians, and queer women. Finally, participants who were especially aware of race also
suggested inserting “Did you know?” entries focused on reproductive health justice and on
eugenics to include “teachable moments” for all women.
DISCUSSION
Although no standard definition exists,29 the World Health Organization defines eHealth
as “the use of information and communication technologies (ICT) for health” and mHealth is
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understood to be a component of eHealth.30,31 WHO defines mHealth as “the use of mobile and
wireless technologies to support the achievement of health objectives,”31 and an mHealth
strategy is the application of a technology for a defined health purpose (e.g., text messages to
deliver appointment reminders) in order to address specific health system challenges.31 We
explored the feasibility and acceptability of a web-based sexual health app tailored for young
Black and Latina women in New York City aged 18 to 25 drawing from web-analytics, baseline
data, and 3-month post-test questionnaires, and focus groups. Given the small sample and the
lack of formal usability testing, the results are not generalizable to other communities; however,
given the dearth of literature around sexual and reproductive mHealth specifically for Black and
Latina women, we believe the focused population of interest is a strength of this study and a
contribution to the field.47,95
Triangulating focus group results, survey responses, and web analytics suggests
participants were enthusiastic about the availability of the intervention web-app of the GURHL
Code Study in comparison to the standard-of-care control “flier on the web.” Focus group
responses were positive regarding the colors, direct language, and transparency of the web-app
developer. Participants were especially enthusiastic about the step-by-step condom instructions
that came with accurate pictures, and about the clear content of the Questions, Honest Answers
section. As evidenced by the web analytics behavior path data, the Clinic Finder and Trusted
Resources and the connection to the Planned Parenthood chat function (Text an Expert) were
utilized less than the anatomy screens (My Parts), however, they were mentioned with greater
emotional intensity during focus groups.
Although participants reported that they might not use the web-based app on a daily
basis, they were interested in both sharing and keeping GURHL Code. Specifically, respondents
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were interested in sharing it with women in their lives who might be “sexually less experienced,”
such as younger sisters and cousins, and those who might be connected to younger women,
including mothers of adolescent women. This was in part driven by the misinformation imparted
by participants’ family members around sexual and reproductive health and sexuality. Focus
group participants were interested in keeping GURHL Code on their phones as a bookmark to
connect to a provider for “oops” moments (i.e., after a condomless sex act either for themselves
or their friends, or after receiving an STD diagnosis), and for refreshing their own sexual health
knowledge. Further, we agree with Goldenberg et al. that the language and tone of SRH apps
need to strike a balance between a friendly and humorous approach with respected and
trustworthy information and tone.205
Study findings suggest that sexual and reproductive health education delivery, including
connection to a Planned Parenthood texting feature and finding a clinic in the area, is desirable
and feasible via smartphones. Our findings emphasize the need and urgency to speak with
someone during a high-stress or “oops” moments—specifically with a trusted and reliable source
such as Planned Parenthood. In this study, Planned Parenthood was considered reliable both
because it was referred and accessed through GUHRL Code and because it was an established
reproductive health resource that offered an anonymous person to talk to. In addition, the young
woman who was diagnosed with herpes 2 while enrolled in the study spoke about not having
shared her diagnosis with anyone and specifically using the GURHL Code intervention website
to: a) learn more about STDs more generally, and her diagnosed STD specifically, b) connect to
the Planned Parenthood chat function to speak with someone to “put her mind at ease” about her
diagnosis, and c) explore the Who the heck made this app? information and to appreciate that the
PI was a highly educated woman. This finding is in alignment with other smartphone health app
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studies suggesting mobile health apps may be an effective tool for individuals to manage and
cope with difficult situations when other support options are unavailable.95 Findings from
formative focus groups to tailor GURHL Code for women of color resonated with participants
from the follow-up focus groups who spoke about appreciating that the web-app was a “for
women-only” zone. Goldenberg and colleagues also found that the MSM who participated in
their formative focus groups responded well to the safe space that the web-app could provide if
they trusted the app and the app’s creator.205
Survey findings show that, overall, 95% reported some level of difficulty in
understanding the health information found on web-apps other than those used for this study, and
75% found the health information on those apps unhelpful. Interaction with the focus group
participants and the findings from the survey showed that for this pilot, participants found the
web-app acceptable, but that for a future larger scale study or release, they would expect to find
the app in the marketplace (i.e., Apple’s App Store and Google Play). This is compatible with the
literature around the emotional attachment people have with a high-functioning and welldesigned web-app.227
We were unable to detect a difference around usability items; participants in both
treatment arms generally found the websites to be easy to use and well organized. However,
there were statistical trends regarding ease of web-app use suggesting a greater proportion of
intervention participant’s thought the web-app they were assigned was easy to use compared to
the control arm indicating that a larger sample size might detect a statistically significant finding,
which is considered to be promising given that this was a pilot RCT.228,229 Although we cannot
compare pages viewed per page to the control website, in comparison to HealthMindr, an HIV
prevention web-app pilot for men who have sex with men (MSM), for example, GURHL Code
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did not fare well with regards to analytics. The MSM study reported an average user spent an
average of 17 minutes and 40 seconds, more engagement by 16 minutes than a typical GURHL
Code user.98 In comparison to 5 web-based studies from a review reporting usage statistics, time
spent/session/person ranged from 4.5 to 45 minutes.191 In our study, participants on the GHURL
Code web-app spent an average of nearly 1 minute on the website. This is considerably less time
than that noted in a pilot study for MSM, however, given the differences between our
intervention and the one for MSM (including target population), such differences should be
interpreted with caution. That is, we cannot qualitatively account for whether someone spending
2 minutes in 1 intervention would have less benefit than someone spending 5 minutes engaging
with a completely different intervention informed by a different theoretical foundation and
covering a different set of topics (by a different target population), and it may be that the
GURHL Code content and goals required less time and engagement with the web-app. In fact,
low engagement is consistent with the desired use that participants conveyed for “oops”
moments and to refresh their own SRH knowledge. Although, GURHL Code web analytics
engagement were low, it is critical to learn these lessons during a pilot phase to adapt the
intervention for future work and so that others may learn from this work.228 In addition, despite a
non-differential finding when comparing the usability of the control and intervention websites
and low analytics, similar to the work of Mustanski, Greene et al. on an online sexual health
promotion program for LGBT youth regarding the feasibility and acceptability of eHealth
research,59 we believe it is acceptable that the quantifiable intervention effects were modest
given that the intervention had a small dose, the cost of the intervention delivery was low, and
the potential for future wide-scale dissemination is high.190 Some claim that the promise of
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eHealth research stems from the potential of intervention impact,230 defined as the product of
efficacy times reach (percentage of population receiving).231
Our findings around the user’s experience and the web-app’s trustworthiness and
usefulness are an important contribution to the field given the growing, yet limited, body of
literature on trust, perceived ease of usefulness for sexual and reproductive mHealth
interventions, specifically RCT pilots including young adult Black and Latina women.47,95,225
Further, women had recommendations on how to make a sexual and reproductive mHealth tool
more engaging to increase usage. When asked what content to remove, a reoccurring theme was
to keep all of the current content and to add information around abortion, healthy relationships,
and sexual assault. Dislikes that were mentioned in focus groups were most commonly related to
technical issues. Time engagement analytics might be improved by adding some of the content
and features that participants mentioned. For example, suggested expanded content included
understanding the steps of an abortion and the steps to follow when reporting sexual assault,
information on healthy relationships and health-specific information for sexual minority women,
including trans-women. Additional features might include gamification elements such as
interactive quizzes, and period or condom trackers. Findings from this study suggest that it is
appropriate for pilot studies to assess the feasibility and acceptability using a web-based
responsive website with the intention of moving to native web-apps (i.e., Apple and Android
marketplaces), as there are important lessons to learn in the earliest stages of feasibility mHealth
and pilot RCT research.228,229,232
There was a relatively steep learning curve to coding a responsive website, making
changes rather quick and easy for the GURHL Code web-app. Having the web-app available also
allowed users to beta-test an advanced live version as opposed to sketches that are often used in
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early prototyping.212,233 Women who participated in the focus groups were clear that they
expected to find GURHL Code in the marketplace and that they were comfortable with a
simplified version of the application for a pilot, but that they expected expanded future versions
to include additional functionality and content with regular updates on a native web-app (found
through Google Play or the Apple App Store). Web-apps are likely to transform health
promotion as well as healthcare delivery and ongoing health monitoring.234
Public health and other providers and researchers are drawn by the potential for mobile
technology because it is a way to reach younger populations.235 There is rapid proliferation of
mobile health tools being used to connect the public to health information and services (i.e., webbased apps, wearables).227 However, many health-technology tools struggle with uptake,
dissemination, and with how to make something that users will not only use initially, but
continually.227 In addition, technological innovations change rapidly and researchers are unable
to stay apace given the time it takes to seek funding, conduct longitudinal research, and
disseminate results.57,142 We are still learning about the potential of different types of technology
with respect to tailored approaches for select populations and scalability for broad dissemination.
This study contributes to a growing body of knowledge specifically for young Black and Latina
women and takes advantage of the portability and around-the-clock availability of
information,236 a limitation of other health-technology interventions targeting young women.47
This study suggests that incorporating a user-centered approach to developing these tools
could help generate technology that is needed and that will be utilized. The design-thinking
approach and the use of an active community advisory committee were successful approaches in
creating something that young women between 18 and 25 years of age who identify as Black
and/or Latina found relevant and informative.
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Limitations
There were several limitations to this study. First, web analytics: despite using a setting to
limit the web-apps searchability on search engines (such as Google), both the intervention
(gurhlcode.org) and the control web-apps had visitors from all over the world during the study
period from October 7, 2015 to April 14, 2016, likely due to a search engine result. It was
problematic for this RCT that 66 countries outside of the United States had accessed the webapp, because it meant that the analytics being analyzed were not solely reflective of the study
population. To address this, we only examined the analytics for New York City and for women;
however, it is still possible that our web analytics data included individuals who were not
participants in this study as we could not link activity to individual participants. In addition,
gender is determined from information provided to a Google account or to a Google Partner (i.e.,
YouTube), or gender is estimated based on a combination of self-reported data and on Internet
browsing data (which is collected from a cookie Google uses to store information on browsing
behavior).237,238 The estimation that Google generates could be impacted by ad blockers that
potentially prevent the cookie from firing, or, when cookies are cleared by users all data is lost
and Google restarts assembling user’s profiles.237 Finally, Google is known to use only a subset
of data to compile reports, meaning that a larger sample of data is more likely to yield a more
accurate portrait of users’ demographic profiles. Given analysis of a relatively small sample for a
relatively short amount of time, this data should be interpreted cautiously.237 Future researchers
might consider adding login options or password controls so that only study participants can gain
access. That being said, instituting such controls could make the experience more difficult for
participants (who might forget their log-in credentials, for example).
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Only a single user was recorded as viewing both web-apps from the same IP address,
indicating very low contamination from single IP addresses. We acknowledge that the same user
could have viewed the 2 web-apps from different devices or over a classmates’ shoulder and thus
have introduced contamination. Two of the 4 focus groups were mixed, meaning that both
intervention and control group participants attended. In those cases, those from the intervention
group were asked to share their experiences and responses to questions after control group
participants to reduce bias.
We acknowledge that, by design, the intervention page had more content to view versus
the control page, and while the comparison yielded a statistically significant difference, findings
should be interpreted cautiously. The design essentially increased the opportunity for participants
to engage with more content, skewing user engagement data. That said, we were encouraged by
the lower bounce rate for the intervention web-app compared to the control web-app. In addition,
the proportion of returning users (45.4% for intervention web-app versus 31.5% on the control
web-app) suggests that the content was helpful, regardless of the differences of presentation. The
lack of formal usability testing has resulted in partial findings; however, as this was a feasibility
and acceptability pilot study, focusing on refinement is acceptable as we work towards
developing a native Apple or Android application and expanding the mHealth GURHL Code
study.31,33 Future formal usability testing will include participants attempting to complete a task
while researchers watch, listen, and take notes in order to refine the ease with which the tasks are
accomplished.211,239 Other well-documented expert-based (e.g., heuristic evaluation, cognitive
walkthrough) and user-based usability testing, the think aloud approach, will also be employed.
These usability testing methods allow researchers to collect observations about the pathways
participants take to address a proposed task, problems that are experienced, comments and
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recommendations that users make, and responses to open-ended questions during the usability
testing session.211,240 A systematic review of the empirical studies on usability of mHealth apps
found questionnaires, interviews, logs, and the “think out loud” methods to be employed.241 In
keeping with the recommendations of this systematic review, we anticipate our own future
usability methods to use automated evaluation tools such as eyetracking techniques.241
Regardless of the specific methods selected, we will be careful to combine different
complimentary techniques, which are reportedly more powerful than when the methods are
applied in isolation,211,241 and to be mindful of the most updated mHealth reporting conventions,
such as the mHealth evidence reporting and assessment (mERA) checklist developed by the
WHO mHealth Technical Evidence Review Group.242
An unanticipated technical challenge was that a few women reported losing their
GURHL Code icon when their phone shut down to run an update. One participant reached out
during the study because she was unable to get the Text an Expert function to appear on her
Windows phone. Planned Parenthood Federation of America staff provided instruction for this
participant to hold her phone in the landscape position for the Text an Expert features to work
properly on her phone. Furthermore, additional code was added on the backend of the webapplication after this instance to instruct users to hold their phones in the landscape position to
prevent this error from occurring for future users. Although the Text an Expert feature worked on
most phones tested (a range of Apple and Android devices), we were unable to test all phone
types in use.
CONCLUSIONS
Given the desire of participants to share the web-app with less sexually experienced
women, there may be an opportunity to expand future research to include a broader age range of
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women and to tailor the research for different women by creating a suite of web-applications to
include younger-aged women or even to expand to an application for parents of daughters. A
web-based application for parents could offer SRH education and possibly language they might
practice around sexuality and sexual and reproductive health they could use with their children
for conversations known to be embarrassing for parents or for conversations they simply do not
know how to have.243,244 A tool to foster good communication and comfort between parents and
adolescents about sexual issues would be especially relevant given Diiorio and colleagues’
findings that if an adolescent talks more with the mother about sexual issues than with friends,
they are less likely to initiate sexual intercourse and more likely to have conservative values.245
In addition, a suite of web-apps tailored for several groups would be appropriate given that prior
research around participants’ receptiveness toward mHealth apps appeared to transcend age and
educational level.95,246 Moreover, to address the dearth of mHealth tools tailored for Latinos,
these tools should be made available in easy-to-understand language in both English and Spanish
with particular usability focus on ensuring cultural congruence; they should also include illness
beliefs and attitudes toward medical professionals and be sensitive to preferred intervention
delivery.247 Future analysis will explore preliminary efficacy on sexual health knowledge with
this data set; additional full-scale studies are warranted.
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Figure 1. GURHL Code Intervention Screen Shots
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Figure 2. GURHL Code Control One Page Screenshot
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Figure 3. Consort Diagram
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Table 1. GURHL (Guide to Understanding Reproductive Health for Ladeez) Code Content
Clinic Finder

An option to search for nearby clinics using a database maintained by Bedsider

and Trusted

(National Campaign to Prevent Teen Pregnancy) for a list of health centers and

Resources

birth control providers. Information includes hyperlinks and clickable
information that can then be opened using other web-apps and websites such as
telephone numbers, and geo-location maps.

Things for the

A simple list of items needed for a clinic visit, including items one may need if

Clinic Visit

asking for financial assistance.

Text an Expert

An option for a participant to connect to a National Planned Parenthood health
educator.

It Happened to

Two audio stories by a woman and a man about how they contracted HIV as

Me

young adults and are living with HIV in NYC.

STDs—Let’s

Clear and medically accurate information on STDs.

Get Real
Questions,

Questions and answers created by Ibis Reproductive Health in order to assist

Honest

health care personnel to respond to young women’s concerns around sexuality

Answers

and sexual health.

Condoms

An educational website that provides information on how to properly put on a
condom which includes both text descriptions and pictures of male and female
condoms. It also directs users to where they can find free condoms in NYC.

My Parts

A basic educational video on reproductive female and male anatomy.

Who the heck

A brief description of how the web-app was made and by whom.

made this app?
Did you know?

Rotating factoids on STDs and self-empowerment quotes and messages at the
top of each page.
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Table 2. Demographic and Sexual Behavior Characteristics of Final Sample (N = 105)
Total
n

%

N=
105
Race/Ethnicity
Latinas (including
Black-Latinas)
63
60.0%
Black
42
40.0%
Relationship Status
Yes
40
38.1%
No
65
61.9%
College enrolled
Enrolled
90
85.7%
Not enrolled
15
14.3%
Personal Income
up to $10,000
63
60.0%
> $10,000
41
39.1%
Socioeconomic Position
bottom half
62
59.1%
top half
43
41.0%
Employment
Full time (35
hours/week or
more)
20
19.1%
85
81.0%
Part-time
51
48.6%
54
51.4%
Looking for work or
unemployed
17
16.2%
88
83.8%
Student
84
80.0%
21
20.0%
Caregiver
7
6.7%
98
93.3%
Education
Up to some college
56
53.3%
College degree to
Master’s degree
49
46.7%
US-Born
Yes
77
73.3% 40
No
28
26.7% 17

Intervention
n

Control

%

n

c2 or
ANOVA (df)

p

48

57

34
23

%

Test Statistic

59.7%
40.4%

29
19

c2 = 0.0064
(1)

p = 0.93

c2 = 0.47 (1)

p = 0.48

c2 = 1.08 (1)

p = 0.29

c2 = 0.13 (1)

p = 0.71

c2 = 0.29 (1)

p = 0.59

60.4%
39.6%

20
37

35.1%
64.9%

20
28

41.7%
58.3%

47
10

82.5%
17.5%

43
5

89.6%
10.4%

33
23

30
18

62.5%
37.5%

35
22

58.9%
41.1%
9
61.4%
38.6%

27
21

56.3%
43.8%

12
45
27
30

21.1%
79.0%
47.4%
52.6%

8
40
24
24

16.7%
83.3%
50.0%
50.0%

c2 = 0.32 (1)

p = 0.56

c2 = 0.07 (1)

p = 0.78

7
50
43
14
5
52

12.3%
87.7%
75.4%
24.6%
8.8%
91.2%

10
38
41
7
2
46

20.8%
79.2%
85.4%
14.6%
4.2%
95.8%

c2 = 1.40 (1)

p = 0.23

c2 = 1.62 (1)

p = 0.20

Fisher’s

p = 0.20

c2 = 1.04 (1)

p = 0.30

33

57.9%

23

47.9%

24

42.1%

25

52.1%
c2 = 0.63 (1)

70.2%
29.8%

37
11

p = 0.42

77.1%
22.9%

103

Table 2. Demographic and Sexual Behavior Characteristics of Final Sample Continued
US-Born
Yes
77
73.3% 40
No
28
26.7% 17
Parents country of origin
At least 1 parent
US-born
33
31.4% 14
Neither parent USborn
72
68.6% 43
Parents College
Both went to college 29
27.6% 14
1 parent/person who
raised went to
college
27
25.7% 19
Neither went to
college
48
45.7% 23
Missing*
1
1.0%
Health Insurance
Uninsured
4
3.8%
2
Private Insurance
67
63.8% 35
Public Insurance
(i.e., Medicaid)
34
32.4% 20
Last sex act (select all that apply)
Vaginal sex
104 99.1% 57
Anal sex
13
12.4% 8
Oral sex
73
69.5% 39
Played with sex toys 17
16.2% 9
Condomless sex in lifetime
Yes
94
89.5% 50
11
10.5% 7
No
Number of sex partners
40
38.1% 22
1 to 2 partners
3 to 5 partners
27
25.7% 15
37
36.2% 20
6 or more partners
Number of standard drinks on a typical day
1 or 2 drinks
56
53.3% 15
3 or 4 drinks
30
28.6% 12
5 to 9 drinks
17
16.2%
missing*
2
1.9%
28
Drug use before last sex act
yes
10
9.5%
6
no
95
90.5% 51
Buzzed or drunk at last sex
yes
17
16.2% 10
no
88
83.8% 47

70.2%
29.8%
24.6%

37
11
19
29

60.4%

25.0%

15

31.3%

33.9%

8

16.7%

41.1%

25

52.1%

3.5%
61.4%

2
32

4.2%
66.7%

35.1%

14

29.2%

100.0%
14.0%
68.4%
15.8%

47
5
34
8

97.9%
10.4%
70.8%
16.7%

87.7%
12.3%

44
4

91.7%
8.3%

38.6%
26.3%
35.1%

18
12
18

37.5%
25.0%
37.5%

14.3%
11.4%

16
4

15.2%
3.8%

26.7%

26

24.8%

17.5%
82.5%

4
44
7
41

p = 0.42

c2 = 2.73 (1)

p = 0.10

39.6%

75.4%

10.5%
89.5%

c2 = 0.63 (1)
77.1%
22.9%

c2 = 2.02 (2)

p = 0.13

c2 = 0.42 (2)

p = 0.81

c2 = 1.19
c2 = 0.31
c2 = 0.07
c2 = 0.01
Fisher’s

p = 0.27
p = 0.57
p = 0.79
p = 0.90
p = 0.21

c2 = 0.07 (2)

p = 0.97

c2 = 2.25 (2)

p = 0.33

Fisher’s

p = 0.24

c2 = 0.17 (1)

p = 0.69

8.3%
91.7%
14.9%
85.4%

Table 2. Demographic and Sexual Behavior Characteristics of Final Sample Continued
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Mean
Mean
CONTINUOUS
(n=105)
SD
(n=57)
SD
Age mean
22.1
2.1
22.1
2.2
Mean age of
first sex
17.1
2.8
16.9
2.8
*Missing values were excluded from significance testing.

Mean
(n=48)
22.1

SD
2.0

t-test
0.05

p
p = 0.96

17.2

2.7

–0.52

p = 0.60
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Table 3. Feasibility of Web-App Interventions by Control Arm
Total
n
%

Intervention

Control
%

Test Statistic
p value
c2 or Fisher’s

n

%

n

Ease of installing app
on phone
yes
no

76
29

72.4%
27.6%

42
15

73.7%
26.3%

34
14

70.8%
29.2%

c2 = 0.11 (1)

p = 0.74

Thought app was easy
to use
yes
no

93
12

88.6%
11.4%

53
4

93.0%
7.0%

40
8

83.3%
16.7%

Fisher’s

p = 0.07

Found app
complicated
yes
no

9
96

8.6%
91.4%

6
51

10.5%
89.5%

3
45

6.3%
93.7%

Fisher’s

p = 0.20

83
22

79.1%
21.0%

48
9

84.2%
15.8%

35
13

72.9%
27.1%

c2 = 2.00 (1)

p = 0.15

68

64.8%

32
16

66.7%
33.3%

p = 0.70

35.2%

63.2%
36.8%

c2 = 0.14 (1)

37

36
21

68

64.8%

32
16

66.7%
33.3%

p = 0.70

35.2%

63.2%
36.8%

c2 = 0.14 (1)

37

36
21

Thinks will share app
with a friend
72
69.2% 36 64.3%
yes
36
32
30.8%
no
20 35.7%
12
missing *
1
*Missing values were excluded from significance testing.

75.0%
25.0%

c2 = 1.39 (1)

p = 0.23

Found app functions
and features to be well
organized
yes
no
Once done with the
study, will keep app
on phone
yes
no
Thinks will share app
with a family member
yes
no
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Table 4. Web Analytics
Test Statistic
Total
Descriptive analytics

Control
%

n

%

1–3 pages per
session

-

4–6 pages per session
7–9 pages per session

Intervention
M
(SD)

n

%

-

361

96.52%

-

-

5

1.34%

-

-

8

2.14%

n

%

n

%

151

52.8%

135

47.20%

Pages viewed/session

Comparative analytics
Sessions

M
(SD)
2.91
(2.31)

1–2 sessions during
study period

156

54.6%

88

58.3%

68

50.4%

3–4 sessions during
study period

74

25.9%

38

25.2%

36

26.7%

5–6 sessions during
study period

28

9.8%

13

8.6%

15

11.1%

more than 7 sessions
during study period

28

9.8%

12

7.9%

16

11.8%

Average sessions Per
User (seconds)

0:00:30

1–3 users during
study period

222

77.6%

125

82.8%

97

71.9%

4 or more users
during study period

64

22.4%

26

17.2%

38
1077
(users
)

28.1%

Bounce rate with users
as an n

1001
(users)

93.9%

T-test
or F
(df)

p

M
(SD)
3.36
(2.79)

c2 or
F (df)
0.81
(3)

p = 0.48

2.71
(2.00)

c2 =
4.90
(1)

p=
0.0268

diff
of
prop.

p=
<0.0001

p

0:00:53
2.31
(1.63)

Users

M
(SD)
2.07
(1.49)

85.6%
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Table 5. Exemplar Focus Group Quotations regarding GURHL Code (2016)
Measures

Themes

Responses

Ease of
reading the
material from
their screen,
whether
participants
liked the font,
colors and
general webapp design,
(Intervention
feasibility and
acceptability
measures)

Intervention
participants
remembered
and liked the
web-app
visuals and
name,
especially
the colors
used

The name of it… I love the name! It means something like an acronym, but it’s
gurhlcode for girls. Packaged with that is the idea that this site was made by
someone who might better understand what we need.” Gurhlcode doesn’t
necessarily make you think of things of that nature. —Intervention condition
participant, 5/8

Motivation to
use assigned
web-app
during the
study period

Control
participants
had
generally
positive
initial
reactions
Initial use
curiosity
Refresher on
information
High need
instances:
To help a
friend
Self-help

Perspectives
on the webapps’
usefulness, and
trustworthiness

Personalization,
motivation,
and
transparency
fostered
validity and
trust

I really like the colors—very eye catching. I like the format, it’s not blocky—
it’s more interactive because you can choose what you want to see as opposed
to a long website just with words. —Control condition participant, 4/18
…really comprehensive —Control condition participant, 5/15
…really powerful... whole thing in one package...it’s a one-stop shop.
—Control condition participant, 5/15
When I first got it, I read about you and play[ed] with the app a little more and
[read] about things that I was curious about. —Intervention condition
participant, 5/8
I like that I was able to use GURHL Code as a refresher on certain topics.
—Intervention condition participant, 5/13
I remembered I had it on my phone when a friend shared something with me
and then it was really useful and I used it to help him. A friend came out to me
in December last year. He’s uncomfortable about this…[there were] threats [of
being] kicked out [of his parent’s home]. —Control condition participant, 5/15
I spoke with someone live and it did help me to settle in with it [the diagnosis]
and learn what was going on at the moment, so it did help me to ease a little of
stress I had from it because it was like… it was like herpes 2 and I didn’t know I
had it and I didn’t know you could get it with like even using protection. And I
didn’t know it was so common, like cold sores are a form of herpes, I didn’t
know that with the information I got. —Intervention condition participant, 5/8
[the picture] puts a face to the name of “who made this;” other SRH [sexual
reproductive health web]sites are very institutionalized and very formal. The
picture adds an element of “I’m just like you and I needed this info too and
that’s why I made this app and information publicly available” that adds an
element of trust. —Control condition participant, 5/15
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Participants
liked the
idea that the
web-app
was
developed
by a woman,
not
necessarily a
WOC

I would trust the info even if it was a White woman who made this. It’s more
about the motivation “who you are and why you were doing this” versus ‘the
complexion. —Intervention condition participant, 5/8

Trustworthiness of
GURHL
Code vs.
other
Internet
sources

I like that GC allowed me to explore what I know about sexual health and what
I didn’t know, so that I can navigate what I wanted to find out. Even with the
questionnaire, I had to think about what was going on—I had to reflect on my
thoughts and it really blew my mind as to how much I didn’t know about sexual
health. —Control condition participant, 4/18

… [comforting to know that] it was made by and with women [with] similar
experiences to you. —Control condition participant, 5/15

… out there [on the Internet/using Google] you are on your own, on GURHL
Code you were guiding me.” —Control condition participant, 5/15
“... [there’s] something comforting that the advice was coming from another
educated woman of color...I didn’t feel like you were going to mislead me.”
—Control condition participant, 5/15
“In a way, it was way more comforting to me to come here because I had a face
of who made the [web]site versus like an unknown source as opposed to using a
dot com that could be some man from Minnesota who has no idea about sexual
and reproductive health. Not so much the aesthetics, but it was like there is
someone behind this giving factual information that’s not like [beating] around
the bush.” —Intervention condition participant, 5/8

Participants
reported a
sense of
empowerment,
especially
with new
knowledge

...back to why I like this app is because it doesn’t have any floweriness to it.
There is no trying to make it more acceptable with pictures or like...different
things. It’s giving me what I actually need. It’s making me feel more selfsufficient instead of going to ask someone else and expect they know how to
help me or something—like, I can help myself. —Control condition participant,
5/15
The site helps you feel self-sufficient and don’t have to rely on what hear from
school or what you hear from a friend who may be misinformed and give you
inaccurate information. —Control condition participant, 5/15
I liked that GC let me make my own decision about what I wanted to see and
gave me options instead of just being thrown all this different info. —Control
condition participant, 4/18
I think these [Ibis cards] are pretty useful because like you were saying before,
these are things that people don’t want to ask their doctor’s themselves
especially like, lots of things on here. So like, having pictures like this, like the
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felatio picture, that’s pretty useful for someone who doesn’t necessarily want to
ask but wants to know something about it, so how else are you going to know
the information? —Control condition participant, 4/18
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CHAPTER 4—A Pilot RCT: Estimates of Effectiveness of a Web-Based Sexual Health
App, Guide to Understanding Reproductive Health for Ladeez (GURHL) Code
Target Audience: Public Health audience (STD/HIV researchers)
ABSTRACT
Despite a decrease in the proportion of HIV diagnoses in the United States among
women, approximately 20% of HIV incidence occur each year among young women. The
widespread usage of mobile devices has facilitated the public’s ability to access information
whenever and wherever desired, including information on sexual and reproductive health. This
pilot randomized controlled trial evaluated preliminary efficacy of a web-based app designed to
increase knowledge of HIV and other STDs and to facilitate awareness and use of SRH care via
a texting function and a clinic search tool. Inclusion criteria were self-identified Black or Latina
women aged 18 to 25, who owned a smartphone, were living or working in New York City, and
reported vaginal or anal intercourse with a male partner in their lifetime. Participants were
randomly assigned to use either the intervention or standard-of-care web-based app and were
administered assessments at baseline and at a 3-month follow-up. To explore preliminary
efficacy, analyses additionally compared self-report reproductive health services and SRH
knowledge using t-tests, chi-square, or Fisher’s exact tests, as appropriate. The study found high
retention rates, successful randomization, and non-differential findings on knowledge or
connection to care. Additional full-scale studies are warranted.
BACKGROUND
Black and Latina adolescent and adult women account for nearly 80% of HIV diagnoses
in the United States among women.11,248 As researchers struggle to decrease HIV incidence
among and to reach young women of color, the use of a tailored smartphone-enabled web-based
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application (web-app) may offer innovative techniques to help prevent HIV, STDs, and other
negative sexual and reproductive health (SRH) outcomes (e.g., unintended pregnancy,
infertility). For example, Latinas are less apt to receive regular Pap tests.12 Delaying healthseeking behaviors has long-term consequences; in fact, Latinas suffer a disproportionate
mortality rate from breast and cervical cancers.13 In addition, Latinas’ documented delay in
seeking healthcare may also deter important opportunities to ask sexual health-related questions
and to perform STD testing and other screenings. Mobile health (mHealth) could serve as an
important bridge to educate women about sexual and reproductive health issues, including HIV
and other STDs.
Smartphones provide advanced computing options such as web-based applications, builtin GPS systems, and Internet access, and have impacted how one communicates and seeks
information.249 In 2015, 70% of Black adults and 71% of Latino adults, compared to 61% of
White adults, owned a smartphone;18 67% Blacks and 73% of Latinos versus 58% of Whites
used their smartphones to seek information about a health condition.22 In addition, analyses of
the 2011–2014 Health Information National Trends Survey (HINTS) estimated that 1 in 3 US
adults use the Internet to diagnose or learn about a health concern.194 Given the rapid adoption
rate of smartphones among Latinos and Blacks, opportunities to utilize these technologies for
HIV and STD prevention may exist.193 Smartphone applications offer portability and autonomy
(allowing for access at the user’s desired location and time); cost-effectiveness and content
standardization (technology reduces need for staff-related costs); and includes interactive
delivery of health information.23,24 App downloading remains concentrated among young adults
and those living in urban areas.250 In addition, younger adults living in urban areas are more
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likely to report downloading an app that helps them track or manage their health compared to
those in urban areas over 30 years old.250
Characteristics that make mHealth tools well suited for public health intervention include
their scalability (that is, potential for widespread use, a goal of translational science) at a
relatively low cost (making implementation of the intervention for translational science
achievable), tailoring, interactivity, personalization, and delivery at a desired dosage (i.e.,
message repetition).32 Many mobile health (mHealth) interventions are currently available for
influencing behavior change, tracking and sharing data, lifestyle education and management, and
continuing professional education tools.24,64 Sexual mHealth research196–204 suggests that
technology may offer inroads for reaching young adults to promote positive sexual and
reproductive health outcomes; however, there is limited in-depth data,23,24 especially for young
women of color.47
mHealth interventions intended for women have ranged from addressing pregnancy,65–67
including a study on nutrition and pregnancy,68 to addressing iron deficiency in premenopausal
women.82 mHealth studies targeting African American women have included a study for women
at high risk of adverse birth outcomes,65,83 and Wingood and DiClemente’s suite of group level
Center’s for Disease Control and Prevention Diffusion of Evidence-based Interventions (DEBI’s)
that were adapted for computer-delivered usage, are intended for African American women.
Sisters Informing, Healing, Living, and Empowering (SiHLE) Web48,85 was designed for women
14 to 18 years old, Women Involved in Life Learning from Other Women (WiLLOW)48,85 was
designed for HIV positive women, and SAHARA,86the computer version of the Sisters
Informing Sisters on Topics about AIDS (SISTA)87 program, targeted adult women. SiHLE
Web, WiLLOW, and SAHARA have all shown trends in the right direction at preliminary
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efficacy stages regarding fewer proportions of condomless sex acts, and greater sexual
communication self-efficacy. (WiLLOW), and SiHLE Web demonstrated an increase in sexual
health knowledge. In a randomized controlled trial of 238 high-risk, predominantly African
American young adult women in the urban Northeast, 12 weekly video episodes or HIV risk
reduction written messages sent to smartphones showed promising results as a new innovative
health intervention delivery. However, the focus of this study was on content delivery and did
not explore clinical services utilization factors.52,84 In addition, the 12-week video study and
SiHLE Web, WiLLOW, and SAHARA required participants to travel to a clinical or community
site to engage with the technology, and required personnel to deliver the intervention content.
We found no mHealth studies that have focused on Latina women and none that measured an
increase in utilizing clinical services.
This study explored the use of smartphones and whether access to a sexual and
reproductive health (SRH) web-app co-developed with and for Black and Latina women aged 18
to 25 years would impact SRH knowledge and self-report linkages to SRH clinical services at 3month follow-up assessments.
METHODS
Overview
Data for this study were taken from Guide to Understanding Reproductive Health for
Ladeez (GURHL) Code, a randomized 2-group pilot study (Intervention and Control, described
below) to test the feasibility and preliminary efficacy of an online smartphone application
designed for Black and Latina women aged 18 to 25 in New York City. The intervention
consisted of a web-based application, or a website that was designed with a mobile user in mind,
to promote connection to clinical services and to improve sexual health knowledge; the control
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consisted of another website, also designed with a mobile user in mind, but without active
hyperlinks. The control website contained a listing of clinic information and a list of trusted
sexual and reproductive health web resources, but was essentially a single page that users could
scroll down. To help ensure cultural relevance, a community advisory committee was consulted
to finalize the look, feel, and content of each form of recruitment (banner ads, recruitment
emails, fliers). The web-app development process and details about the community advisory
committee are described in Chapter 1. Measures on demographics, health risk behaviors,
understanding other web-based applications, linkages to sexual and reproductive health services
and knowledge were measured at baseline and at a 3-month follow-up. The study also sought to
better understand barriers to recruitment, enrollment, and retention to inform future studies. As a
pilot, it was designed to detect statistical changes around sexual health knowledge by treatment
arm but not changes in behavioral outcomes, including linkages to sexual and reproductive
health clinical services.
Participants
To be eligible, participants had to: self-identify as a woman between 18 and 25 years old,
and as either Black and/or Latina; own a smartphone (i.e., a phone capable of accessing the
Internet); live or work in NYC; and have reported vaginal or anal intercourse with a male partner
in their lifetime. Pregnant women and mothers of children aged 2 or younger were ineligible to
participate in the study because these experiences may have made them more likely to seek or
use sexual or reproductive health services. Additional exclusion criteria included only being
sexually active with women (ever), or being unable to read English.
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Recruitment and procedures
Women were recruited via paid online banner ads on a social network website and an
online dating website, and via emails that included an attachment of a recruitment flier similar to
what was displayed on the banner ads. The emails were sent to youth-serving community-based
organizations and professors at local colleges, including fourteen 4-year schools, 4 community
colleges, and campus clubs and organizations (i.e., STEM groups, volunteer focused groups, and
student government) to be passed on to potential subjects either electronically or as a physical
flier; each source for the emails was chosen on the advice of the advisory committee.
Recruitment fliers and banner ads included the study logo, described the study (i.e., using a
sexual health app on a smartphone for 3 months, baseline and post-tests, optional follow-up
focus group), advertised remuneration up to $70 for participating in all research components, and
directed participants to the online eligibility screening survey (sample images and other
recruitment details are detailed in Chapter 2).
To enroll in the pilot randomized controlled trial (RCT), participants first completed the
online eligibility screener, then completed the baseline survey, and then submitted a screenshot
of the web-app saved as a bookmark on their phone to the study email address or study phone
number. Research staff followed up via text or phone with those who had trouble completing this
last step. After completing an online screener survey, providing consent, and completing a
baseline assessment, a pre-generated random number assignment process available in the online
survey program Qualtrics randomly and evenly distributed participants into each study arm.
Chain randomization213 was utilized to prevent contamination. That is, a question was asked
during the screening survey regarding their recruitment source and when participants selfreported they were referred from a friend or from the same professor, they were assigned to the
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same study arm as others with the same referral source. This was decided by the initial
randomized participant from that group as assigned by Qualtrics. A similar process was
employed for professors: the first person to report a professor referred them to the study was then
randomly assigned to either condition, subsequent students identified from that classroom were
all assigned to the same arm. Participants were asked to complete a post-test after 3 months. All
procedures and recruitment materials were reviewed and approved by the City University of
New York Institutional Review Board (protocol # 381039).
Description of Intervention Condition
The GURHL Code web-app content was informed by 15 years of public health practice,
community advisory committee (CAC) input, and formative focus group feedback. Content was
also provided by Bedsider, a program of The National Campaign to Prevent Teen and Unplanned
Pregnancy, for the web-app to connect users to clinics by providing the clinic name, a brief
description of ages and specific populations served, hyperlinked telephone number, clinic
website, link to “find on Google Maps,” and the physical address; all hyperlinks were active so
that users could click a button and then have them opened in another app on their device (e.g.,
the telephone link would generate a pop-up prompt asking if the user wanted to use an app
already installed on their phone or computer to dial that number, similarly, clicking the geolocation hyperlink automatically opened the link in Google Maps). Ibis Reproductive Health, an
international clinical and social science SRH research nonprofit organization, gave permission to
use their “Answering Difficult Questions: A Guide to Address Young Women’s Sexual Health
Concerns,”139 a resource intended for assisting health care personnel to respond to young
women’s concerns around sexuality and sexual health. National Planned Parenthood of America
provided code to link participants to their web-based feature to chat with a national health

117

educator. The web-app was coded using HTML, CSS, PHP, and Javascript on a WordPress
mobile-friendly website. Content was then refined after pretesting the web-app with a national
sexuality trainer and a local physician for adolescents. The intervention arm received this webapp as a responsive and interactive sexual and reproductive health (SRH) web page that
functioned as an app on an iPhone or Android Smartphone. Content areas are described in Table
1.
Description of control condition
The control condition was also a web-app developed in HTML and CSS on a WordPress
mobile-friendly website and, similar to the intervention web-app, functioned as an app on an
iPhone or Android smartphone after it was bookmarked to the home screen. However, the
content of the control website was a “flier on the web” and served as the standard of care. It
contained information that had been prepared and disseminated at health fairs in New York City.
It listed clinics’ telephone numbers, physical addresses (with cross streets), websites, if available,
by borough, and had a long-page website design. The control website also included a list of
trusted websites, and a form to contact clinics was provided at the bottom of the page. With the
exception of the “send” button on the contact form, no information on the static page had live
hyperlinks.
Sample size determination and power
The study was designed to assess the acceptability and possible impact of a sexual and
reproductive health smartphone app for young Black and Latina women between 18 and 25 years
old in NYC. It also aimed to understand barriers to recruitment, enrollment, and retention for this
novel intervention; these are important considerations to inform future evaluations of app-based
sexual health interventions, especially regarding assessing and preventing contamination. The
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study was powered to detect a statistical difference in the knowledge outcomes. This pilot study
was not designed to detect significant changes in behavior or health outcomes as a result of the
intervention, as is common and acceptable in pilot studies.162,232,251–253 As with other feasibility
studies,229 the sample size enabled reporting trends, but was not powered to detect significant
differences between groups. For the linkages to clinical SRH services outcome, the power
calculation demonstrated that unless the effect sizes are very large, the study will be significantly
underpowered.
This pilot RCT sought to recruit 110 enrollees (55 assigned to each study arm) and
assumed 9% attrition after 3 months. We also assumed a baseline 1-year history of sexual and
reproductive health clinical service use rate of 33.15%. For this power calculation, we used the
prevalence of the 1-year utilization of STD treatment, testing, and counseling of a health clinicadministered test estimated from the 2008–2010 National Survey of Family Growth as an
estimate of baseline clinic use. Among women aged 20–24, the prevalence of clinic-based
pregnancy test use in the past year was 28.4% for Latinas, 37.6% for non-Hispanic Blacks,
compared to 29.5% for non-Hispanic Whites. Our study sample includes 18 and 19-year-olds;
therefore, this sample may have a lower prevalence of sexual intercourse and thus may also have
a lower prevalence of pregnancy test use. For this reason, we assumed a 15% 1-year history of
clinic use prevalence to calculate the power of a projected final sample size of 100. A sample of
100 divided between 2 groups with a 2-sided distribution would yield 80% power at the 0.05
alpha level when there is a difference in proportion going from 0.15 to 0.40. For a smaller
difference, from 0.15 to 0.30, we will be underpowered at 40%.
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Measures
The primary knowledge outcome was the change in knowledge score on 4 sub-scales,
condom knowledge, birth control pills knowledge, STD/HIV risk knowledge, and STD/HIV
rates knowledge. We also report the overall sexual health knowledge score as an indicator of
treatment group comparability to determine whether the randomization process was successful.
Demographics
Prior to randomization, participants completed a 15- to 20-minute long online survey
programmed in Qualtrics. Participants indicated their age (in years), race/ethnicity (Black or
Latina), relationship status (married or partnered for more than 1 year [yes/no]), education level
(categories included completion of 6th grade, middle to high school, high school diploma, some
college, college degree, some post-graduate work, master’s degree, or doctoral degree), college
enrolled status (yes/no), employment (full-time, part-time, individual income, student, looking
for work, or caregiver), and health insurance status (not insured, private insurance, or public
insurance). At post-test, participants were asked to complete a survey identical to the baseline
survey, and were additionally asked about family wealth. Participants were asked to think of a
ladder representing where people stand in the United States. At the top of the ladder are the
people who have the most money and education, and the most respected jobs. At the bottom of
the ladder are the people who have the least money and education, and the least respected jobs or
no job. Participants were asked where they would place family on this ladder (scale from 1 to
10). Participants were additionally asked if they were US-born (yes/no), and parental country of
origin (both parents US-born, 1 parent US-born, neither parent US-born, or don’t know).
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Health risk behaviors
Participants indicated their age at first sex (in years), last sex act (oral, vaginal, anal,
played with sex toys), condomless sex acts during their lifetime (yes/no) defined as vaginal or
anal sex without a condom, or during which a condom had broken or during which a condom had
slipped off, acts during their lifetime (yes/no), number of sex partners during their lifetime
(categories ranging from 1 up to 26 or more partners), number (1 or 2, 3 or 4, up to 10 or more)
of standard alcoholic drinks (definition and an image was shown to clarify meaning) on a typical
day, whether they were buzzed or drunk during their most recent sexual encounter (yes/no), and
any drug use (of alcohol, cocaine, crystal meth, ecstasy, GHB/ GBL, marijuana, Ketamine,
heroin/opiates, crack, poppers, acid, or prescription drugs without a prescription) during the last
30 days before/during their last sexual encounter (yes/no).
Understanding other web-apps
To assess comparability of study arms on their understanding of web-apps other than
those used for the study, participants were asked at baseline and at the 3-month post-test to
indicate whether they had problems understanding health information on web-apps (always,
usually, about half the time, rarely, or never), if health information found on web-apps was
helpful to them (very helpful, somewhat helpful, neutral, somewhat unhelpful, very helpful), and
if they used web-apps to search for sexual health information (select all that apply) related to:
their period; sexual anatomy; STD signs or symptoms they, a friend, or family member may be
experiencing; pregnancy signs or symptoms they may be experiencing; and help finding a doctor.
Linkages to SRH clinical services
Participants were asked to select all services that they felt they needed in the last 3
months from the following list: STD symptoms or testing, pregnancy testing, HIV testing,
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emergency contraception, birth control, abortion, pregnancy planning or fertility issues, advice
about sex, and did not need help or services in the last 3 months. We then asked participants
about whether or not they were able to get selected services with response options of: not able to
get services, spoke with a clinic, doctor, nurse, or other health care provider; made an
appointment and was seen by a health care provider; used a text or chat button to connect to a
clinic, doctor, nurse, or other health care provider; and used a web-app to locate a clinic, doctor,
or other health care provider.
Knowledge
All of the knowledge items were asked at baseline then again at the 3-month post-test
assessment. We expected at 3 months for the intervention condition group to have higher
knowledge sub-scale scores on knowledge of condoms, STD/HIV risk, and STD/HIV rates.
Knowledge domains were selected from validated instruments, the Henry J. Kaiser Family
Foundation’s National Survey of Adolescents and Young Adults: Sexual Health Knowledge,
Attitudes, and Experiences survey254, and the Marin School Questionnaire.255 Participants were
asked how effective they believed condoms and birth control pills were at preventing pregnancy
and preventing STDs such as HIV, Gonorrhea, and Chlamydia (very, somewhat, not too
effective, not at all effective or don’t know). They were also asked to indicate the proportion of
people under 25 they believed would get an STD and HIV in the United States in a year
(categorical responses included about 1 in 2000, 1 in 200, 1 in 20, or 1 in 2). Then participants
were asked a series of items regarding STDs (responses included strongly agree, somewhat
agree, somewhat disagree, strongly disagree, or not sure): unless you have sex with a lot of
people, STDs are not something to worry about (correct answer strongly disagree); STDs can
only be spread when symptoms are present (correct answer was strongly disagree); if someone
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they were dating had an STD, they would know it (correct answer strongly disagree); STDs are a
nuisance but do not have serious health effects (correct answer strongly disagree). Additional
items asked included: STDs can cause cancer (correct answer True), STDs can cause problems
with fertility (correct answer True), and STDs can cause increased risk for HIV/AIDS (correct
answer Yes). Given that response options on the 15 knowledge items included a Likert scale,
true or false, or yes or no, items were recoded as “0” incorrect and “1” correct.
Analytic plan
Descriptive statistics were calculated to summarize sociodemographic and sexual risk
behaviors, and to summarize understanding of other web-based applications among young
women in the treatment and control conditions at baseline. To reduce the degrees of freedom for
statistical analysis, participants who indicated they were both Black and Latina were collapsed
into the Latina category; educational level was recoded as up to some college and above, family
wealth was recoded as top half and bottom half of the ladder; number of sex partners was
recoded as 1 to 2 partners, 3 to 5 partners, and 6 or more; drinks were recoded to 1 or 2 drinks, 3
or 4 drinks, and 5 to 9 drinks. Differences between conditions were assessed using t tests for
continuous variables and Chi square or Fisher’s exact tests for categorical variables. We
compared those in the intervention study arm to those in the control arm on individual items
regarding sexual health services needed in the last 3 months prior to baseline. Among those who
indicated that they needed services, we also analyzed individual items around how women were
able to get services for the reasons previously indicated using a Chi square or Fisher’s exact test.
Since knowledge items were based on different validated scales, we conducted
exploratory factor analysis on all 15 items outlined above under Knowledge, and then, based on
scores and the principle investigator’s prior knowledge, assessed which items formed sub-
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scales.256–258 The final 4 sub-scales were 1) condoms, which included items regarding condoms’
effectiveness at preventing pregnancy and STDs such as HIV; 2) birth control pills, which
included items on the effectiveness of birth control pills at preventing pregnancy, HIV/AIDS,
and STDs other than HIV/AIDS; 3) risk for HIV and other STDs, which included items around
unless you have sex with a lot of people, STDs are not something to worry about, STDs can only
spread when symptoms are present, if the participant were dating someone with an STD, they
would know it, STDs are a nuisance but they do not have serious health effects, STDs can cause
cancer, STD cause fertility issues (difficulty having children), STDs cause increased risk for
HIV/AIDS, and having more than 1 sexual partner at a time increases risk for STDs, like HIV,
Gonorrhea, Chlamydia, Herpes, etc.; and 4), STD and HIV rates among youth, which included
the item on the proportion of young people under 25 who contract an STD and HIV in a year.
Next, change scores were created by subtracting follow-up mean scores from baseline mean
scores for each participant, then logistic regressions were calculated, controlling for the baseline
values. Given the power and pilot nature of the study, and given that we found treatment groups
to be comparable across demographics, risk behavior, and understanding of other web-based
applications, only the treatment condition was entered as a predictor. Using means and t-tests, we
examined the difference in change scores from baseline to post-test by study condition.
RESULTS
Sample characteristics and retention
In total, 114 Black and Latina women in New York City aged 18 to 25 years were
enrolled and 105 women completed the intervention, a 92% retention rate. Of the 61 participants
allocated to the intervention arm, 57 (93.4%), compared to 48 (90.6%) in the control arm,
completed the 3-month follow-up assessment, a non-significant difference between proportions
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(the CONSORT flowchart illustrating recruitment and retention proportions by study arm are
found in Chapter 3).
There were no statistical differences between study arms on participant demographic
characteristics or on understanding of other web-based applications items, indicating a successful
randomization process (Table 2 and Table 3). The mean age for the total sample was 22.1 years
(SD 2.1). On the whole, the sample included more Latinas (60%) than Black women (40%),
85.7% were enrolled in college, and 68.6% had neither parent born in the United States but
73.3% of participants were US-born, and all but 3.8% had health insurance. Eighty percent of the
sample were students (n = 84), 48.6% were employed part-time (n = 51), and 19.1% were
employed full-time (n = 20, Table 2). Treatment groups were comparable regarding
understandability of other web-based health applications, 95% of the entire study sample
reported some level of difficulty in understanding the health information found on web-apps
other than those used for the study, and 75% felt that the health information found on those webapps was unhelpful. Women reported searching for sexual health information on things related to
their period (77.1%), reported signs or pregnancy symptoms they may be experiencing (32.4%),
sexual anatomy (26.7%), finding a doctor (24.8%), or signs or symptoms of STD participants’
may be experiencing (21.9%). To a lesser extent, participants also reported searching for signs or
symptoms of STD a friend or family member may be experiencing (11.4%).
Linkages to SRH clinical services
Responses did not differ significantly by study arm on self-report linkages to clinical
SRH services that were needed or whether participants were able to get services during the last 3
months (Table 4) among those who indicated that they needed services (valid n = 69) at 3
months post-test. Most often, respondents reported needing sexual and reproductive health
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services for birth control (25.8%), pregnancy testing (15.0%), STD symptoms or testing (10.2%)
and advice about sex (10.2%), and to a lesser extent emergency contraception (7.2%), HIV
testing (4.8%), pregnancy planning or fertility issues (4.2%), and abortion (1.2%). Participants
reported they made an appointment and were seen by a health care provider or spoke with a
clinic, doctor, nurse, or other health care provider to address their SRH needs. A total of 15
participants reported using a text or chat button to connect to a provider (n = 5, 5.8%) or using
the web-app to locate a clinic or provider (n = 10, 11.5%).
Sexual health knowledge
The change in knowledge sub-scales score is the primary outcome comparison for this
paper. Factor analysis initially revealed 6 factors, suggesting that they may represent separate
concepts. Analysis was further refined to reduce the number of factors to 4 (explaining 18% of
the variance).256,258 At baseline, there was no difference on overall mean knowledge scores
between treatment arms (control group overall knowledge score was M = 9.69, SD = 2.63;
intervention group overall knowledge score was M = 9.65, SD = 2.41) suggesting successful
randomization. As there were no statistical differences by treatment group, we report results for
the entire sample. Overall, knowledge increased, albeit modestly, around the condom knowledge
sub-scale (baseline score was M = 0.93, SD = 2.50; post-test score was M = 1.03, SD = 0.86;
range was 0 to 2), risk for HIV and other STD knowledge sub-scale (baseline score was M =
5.85, SD = 1.58; post-test score was M = 6.01, SD = 1.65; range was 0 to 8) and STD/HIV rates
among youth knowledge sub-scale (baseline score was M = 0.61, SD = 0.60; post-test score was
M = 0.65, SD = 0.62; range was 0 to 2). There was a no change for the birth control pills
knowledge sub-scale from baseline to post-test (baseline score was M = 2.23, SD = 0.86; posttest score was M = 2.22, SD = 0.75; range was 0 to 3). Table 5 additionally reports t-tests to

126

assess sexual health knowledge at post-test by study arm assignment on the change score, which
included the baseline scores and thus, controls for it (Figure 1). These results indicate a nondifferential finding on sub-scales. That said, the intervention group increased their knowledge
scores around condoms (intervention post-test score was M = 1.00, SD = 0.82; control post-test
score was M = 1.03, SD = 0.91, p = 0.92; range was 0 to 2) and STD/HIV rates among youth
(intervention post-test score was M = 0.67, SD = 0.63; control post-test score was M = 0.63, SD =
0.61, p = 0.22; range was 0 to 2) sub-scales by more points than did the control treatment group.
By contrast, the control condition increased their knowledge scores by a greater difference on the
risk for HIV and other STDs sub-scale (intervention post-test score was M = 5.99, SD = 1.66;
control post-test score was M = 6.04, SD = 1.65, p = 0.35; range was 0 to 8). There was no
difference on change in birth control pills sub-scale knowledge score.
DISCUSSION
In preparation for a large-scale randomized controlled trial, the current study was a
single-blind pilot trial to determine the feasibility of participant retention efforts, and assessed
the initial efficacy of a web-based sexual health app tailored for young Black and Latina women
in New York City aged 18 to 25 between baseline and a 3-month follow-up assessment. We
believe the narrow focus of the population is a strength given the dearth of literature specifically
around mHealth and young adult Black and Latina women.47
GURHL Code completion rates were high and provide preliminary support for the
feasibility of a web-based app of STD/HIV prevention intervention. Retention rates at follow-up
were noteworthy with 105 of 114 (92%) participants completing baseline enrollment and 3month follow-up assessment. These were similar to the SiHLE Web pilot RCT that retained 37
of 41 participants (90.2%), suggesting web-based studies with young women of color are
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feasible. In addition, the treatment and control arms were comparable across demographic,
sexual risk, and understanding of other web-based applications, indicating a successful
randomization process. Notably, 95% of the study sample reported some level of difficulty in
understanding the health information found on apps other than those web-apps used for the
study, and 75% found the health information on apps other than those used for the study
unhelpful. Although a non-differential finding by treatment condition, these findings suggest a
need for a web-based health application that is easy to understand and useful.
This study found that the intervention and control groups were comparable based on
demographics, sexual history, and other risk behaviors, as well as regarding the understandability
of other web-based health applications, an indication of a successful randomization process.
Specifically, the sample had a mean age of 22.1 year (SD 2.1), and included more Latinas (60%)
than Black women (40%). A high proportion of the participants were enrolled in college at the
time they took the baseline survey (87%). Reflective of a New York City population, a high
proportion were US-born (73.3%) and a high proportion had neither parent born in the United
States. (69%). For reference, 37.2% of New York City’s population is foreign born and
approximately 6 in 10 New Yorkers are either immigrants or the children of immigrants.259,260
The mean age of sexual debut was 17.1 years (SD 2.8) matching the national average.261 Nearly
90% of participants reported condomless sex during their lifetime.
In this pilot study, we identified domains that may be slightly independent and should be
explored in future research. There were no differences by study arm detected regarding
knowledge or connection to clinical SRH services at follow-up. Knowledge levels were
generally high at baseline. Despite a non-significant differential finding on knowledge, it was
heartening that knowledge scores increased (out of a possible 15 points, the total sample score
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was 9.67 at baseline) for 3 of the 4 knowledge sub-scales, albeit modestly: condoms, risk for
HIV and other STDs, and STD/HIV rates among youth. Another possible explanation is that
users simply were not accessing contents of the web-based application that highlighted this
information (web-app usability is explored in Chapter 3). There was no change in knowledge on
birth control pills. In addition, the magnitude of effect was in the positive direction for the
condoms and for the STD/HIV rates among youth knowledge sub-scales to indicate that a larger
sample size may further elucidate if either of these outcomes would be statistically
significant.228,229
Limitations
Factor analysis showed that a small proportion of the variance was explained by the
knowledge items asked. In addition, with the series of items regarding STDs with responses
including strongly agree, somewhat agree, somewhat disagree, and strongly disagree, and not
sure), we realized that these were attitudinal items. In the future, the lesson learned is to draw
upon different knowledge scales or to ask these questions differently. Given the limited number
of mHealth studies targeting young adult Black and Latina women, a future study should pilot
knowledge scales with a small sample prior to launching a full RCT and emphasize newer
primary and secondary prevention technology, (i.e., pre-exposure prophylaxis [PrEP] and postexposure prophylaxis [PEP]). In addition, mHealth researchers should consider how to leverage
technology for future work. For example, it would be interesting to include a gamification
element (such as adding a quiz that becomes increasingly more challenging based on a user’s
initial score and awards different “stickers” based on performance) to record users’ knowledge
over time (throughout the study period), so that users could see how they perform over time, both
as individuals and in comparison to other users.
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As with other mHealth sexual and reproductive health interventions, we were
underpowered to detect behavior change.262 In addition, the small sample size is susceptible to
bias and this study was not powered to detect efficacy. For example, 4 times more respondents in
the intervention arm reported using a text or chat button to connect to a clinic or provider, but the
sample was too small to detect a statistical difference. This dissertation has established baseline
data needed as a prerequisite to estimating effective sizes for future full-scale research for
knowledge and connection to clinical services outcomes. In addition, this work will provide a
better sense of what the baseline (control group) proportion is for this specific subpopulation,
young Black and Latina women aged 18 to 25. Although appropriate for a pilot study to have
only 1 follow-up assessment, a large-scale efficacy evaluation should additionally include a 6and 12-month post-intervention to assess knowledge retention, and possibly include biological
assessment of HIV/STD/pregnancy status alongside self-report measures, consistent with
previous studies targeting young women of color.118,263
CONCLUSIONS
Findings from this pilot trial of the GURHL Code intervention demonstrate the feasibility
of retention and randomization process. A full scale randomized controlled trial is needed to
further elucidate the impact of a tailored SRH web-app to explore knowledge retention over
time, and to better understand the connection to clinical services via a SRH web-based app.
Although there were no positive results regarding knowledge and connection to clinical services
outcomes, a larger scale study with a modified version of the GURHL Code web-app would
offer a better understanding of the impacts of a sexual and reproductive health web-app tailored
for Black and Latina women aged 18 to 25 in an urban area, and thereby fill an important gap in
the literature.85

130

Figure 1. Knowledge mean sub-scale scores at baseline and post-test by study arm, non-significant
findings

Overall Knowledge Differences,
Range 3 to 15

Range 3 - 15

9.98

Condoms Knowledge,
Range 0 to 2

Intervention
9.86

1

Control

Control
0.95

9.69
9.65

0.95

0.91
Baseline versus 3-months post-test

Baseline versus 3-months post-test

Birth Control Pills Knowledge,
Range 0 to 3
2.27

STD/HIV Risk Knowlege,
Range 0 to 8

Intervention
2.25

Intervention

Control

6.04
5.99
5.95

Intervention
Control

2.21
2.19

5.74

Baseline versus 3-months post-test

Baseline versus 3-months post-test

STD/HIV Rates Knowledge among
Youth, 0 to 2
0.69
0.54

0.63
0.67

Intervention
Control

Baseline versus 3-months post-test
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Table 1. GURHL (Guide to Understanding Reproductive Health for Ladeez) Code Content

Clinic Finder

An option to search for nearby clinics using a database maintained by Bedsider

and Trusted

(National Campaign to Prevent Teen Pregnancy) for a list of health centers and

Resources

birth control providers. Information includes hyperlinks and clickable
information that can then be opened using other web-apps and websites such as
telephone numbers, and geo-location maps.

Things for the

A simple list of items needed for a clinic visit, including items one may need if

Clinic Visit

asking for financial assistance.

Text an Expert

An option for a participant to connect to a National Planned Parenthood health
educator.

It Happened to

Two audio stories by a woman and a man about how they contracted HIV as

Me

young adults and are living with HIV in NYC.

STDs—Let’s

Clear and medically accurate information on STDs.

Get Real
Questions,

Questions and answers created by Ibis Reproductive Health in order to assist

Honest

health care personnel to respond to young women’s concerns around sexuality

Answers

and sexual health.

Condoms

An educational website that provides information on how to properly put on a
condom which includes both text descriptions and pictures of male and female
condoms. It also directs users to where they can find free condoms in NYC.

My Parts

A basic educational video on reproductive female and male anatomy.

Who the heck

A brief description of how the web-app was made and by whom.

made this app?
Did you know?

Rotating factoids on STDs and self-empowerment quotes and messages at the
top of each page.
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Table 2. Demographic and Sexual Behavior Characteristics of Final Sample (N = 105)
Total
n

Intervention
%

N=105
Race/Ethnicity
Latinas (including
Black-Latinas)
63
Black
42
Married or partnered
Yes
40
No
65
College enrolled
Enrolled
90
Not enrolled
15
Personal Income
up to $10,000
63
> $10,000
41
Family Wealth
bottom half
62
top half
43
Employment
Full time (35
hours/week
or more)
20
85
Part-time
51
54
Looking for
work or
unemployed
17
88
Student
84
21
Caregiver
7
98
Education
Up to some
college
56
College
degree to
Master’s
degree
49
US-Born
Yes
77
No
28

n

%

Control
n

57

%

Test Statistic
c2 or
p
ANOVA (df)

48

60.0%
40.0%

34
23

59.7%
40.4%

29
19

60.4%
39.6%

38.1%
61.9%

20
37

35.1%
64.9%

20
28

41.7%
58.3%

85.7%
14.3%

47
10

82.5%
17.5%

43
5

89.6%
10.4%

60.0%
39.1%

33
23

58.9%
41.1%

30
18

62.5%
37.5%

59.1%
41.0%

35
22

61.4%
38.6%

27
21

56.3%
43.8%

c2 = 0.0064
(1)

p = 0.93

c2 = 0.47 (1)

p = 0.48

c2 = 1.08 (1)

p = 0.29

c2 = 0.13 (1)

p = 0.71

c2 = 0.29 (1)

p = 0.59

19.1%
81.0%
48.6%
51.4%

12
45
27
30

21.1%
79.0%
47.4%
52.6%

8
40
24
24

16.7%
83.3%
50.0%
50.0%

c2 = 0.32 (1)

p = 0.56

c2 = 0.07 (1)

p = 0.78

16.2%
83.8%
80.0%
20.0%
6.7%
93.3%

7
50
43
14
5
52

12.3%
87.7%
75.4%
24.6%
8.8%
91.2%

10
38
41
7
2
46

20.8%
79.2%
85.4%
14.6%
4.2%
95.8%

c2 = 1.40 (1)

p = 0.23

c2 = 1.62 (1)

p = 0.20

Fisher’s

p = 0.20

c2 = 1.04 (1)

p = 0.30

c2 = 0.63 (1)

p = 0.42

53.3%

33

57.9%

23

47.9%

46.7%

24

42.1%

25

52.1%

73.3%
26.7%

40
17

70.2%
29.8%

37
11

77.1%
22.9%
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Table 2. Demographic and Sexual Behavior Characteristics of Final Sample Continued
Parents country of origin
At least 1 parent
US born
33
31.4% 14
Neither parent US
born
72
68.6% 43
Parents College
Both went to
college
29
27.6% 14
One parent/person
who raised went to
college
27
25.7% 19
Neither went to
college
48
45.7% 23
Missing*
1
1.0%
Health Insurance
Uninsured
4
3.8%
2
Private Insurance
67
63.8% 35
Public Insurance
(i.e., Medicaid)
34
32.4% 20
Last sex act (select all that apply)
Vaginal sex
104
99.1% 57
Anal sex
13
12.4% 8
Oral sex
73
69.5% 39
Played with sex
toys
17
16.2% 9
Condomless sex in lifetime
Yes
94
89.5% 50
11
10.5% 7
No
Number of sex partners
40
38.1% 22
1 to 2 partners
3 to 5 partners
27
25.7% 15
37
36.2% 20
6 or more partners
Number of standard drinks on a typical day
1 or 2 drinks
56
53.3% 15
3 or 4 drinks
30
28.6% 12
5 to 9 drinks
17
16.2%
missing*
2
1.9%
28
Drug use before last sex act
yes
10
9.5%
6
no
95
90.5% 51
Buzzed or drunk at last sex
yes
17
16.2% 10
no
88
83.8% 47

24.6%

19

39.6%

75.4%

29

60.4%

c2 = 2.73 (1)

p = 0.10

c2 = 2.02 (2)

p = 0.13

c2 = 0.42 (2)

p = 0.81

25.0%

15

31.3%

33.9%

8

16.7%

41.1%

25

52.1%

3.5%
61.4%

2
32

4.2%
66.7%

35.1%

14

29.2%

100.0%
14.0%
68.4%

47
5
34

97.9%
10.4%
70.8%

c2 = 1.19
c2 = 0.31
c2 = 0.07

p = 0.27
p = 0.57
p = 0.79

15.8%

8

16.7%

c2 = 0.01
Fisher’s

p = 0.90
p = 0.21

87.7%
12.3%

44
4

91.7%
8.3%
c2 = 0.07 (2)

p = 0.97

38.6%
26.3%
35.1%

18
12
18

37.5%
25.0%
37.5%
c2 = 2.25 (2)

p = 0.33

14.3%
11.4%

16
4

15.2%
3.8%

26.7%

26

24.8%
Fisher’s

p = 0.24

10.5%
89.5%

4
44

8.3%
91.7%

17.5%
82.5%

7
41

14.9%
85.4%

c2 = 0.17 (1)

p = 0.69
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Table 2. Demographic and Sexual Behavior Characteristics of Final Sample Continued
Mean
Mean
CONTINUOUS
(n=105)
SD
(n=57)
SD
Age mean
22.1
2.1
22.1
2.2
Mean age of first
sex
17.1
2.8
16.9
2.8
*Missing values were excluded from significance testing.

Mean
(n=48)
22.1

SD
2.0

t-test
0.05

p
p = 0.96

17.2

2.7

-0.52

p = 0.60
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Table 3. Understanding of Applications Other than GURHL Code
N = 105

Total
n

%

Intervention
n
%

Control
n
%

Do you ever have problems understanding the health information
you find on apps?
No difficulty
5
5.0%
3
5.6%
Some level of difficulty
96
95.0%
51
94.4%
Missing*
4
3
Do you feel that the health information you find on those apps is
helpful to you?
Helpful
25
25.0%
15 27.8%
Not helpful
75
75.0%
39 72.2%
Missing*
5
3

2
45
1

10
36
2

Test Statistic
c (df)
p value
2

Fisher’s

p = 0.34

c2 =.4831 (1)

p = 0.48

c2 = 0.0002
(1)

p=
0.9894

c2 =0.2826 (1)

p = 0.59

c2 =0.0529 (1)

p = 0.81

c2 =0.1003 (1)

p = 0.75

c2 =0.0517 (1)

p = 0.82

c2 =0.0027 (1)

p = 0.96

4.3%
95.7%

21.7%
78.3%

Do you use apps to search for sexual health information? Choose
all that apply.
Things related to your period
Yes
No

81
24

77.1%
22.9%

44
13

77.2%
22.8%

37
11

77.1%
22.9%

General info on sexual
anatomy
Yes
No

28
77

26.7%
73.3%

14
43

24.6%
75.4%

14
34

29.2%
70.8%

Signs or STD symptoms you
may be experiencing
Yes
No
STD signs or symptoms a
friend or family member may
be experiencing
Yes
No

23
82

12
93

21.9%
78.1%

11.4%
88.6%

12
45

6
51

21.1%
79.0%

10.5%
89.5%

11
37

6
42

22.9%
77.1%

12.5%
87.5%

Pregnancy signs or symptoms
you may be experiencing
Yes
No

34
71

32.4%
67.6%

19
38

33.3%
66.7%

15
33

31.3%
68.8%

Finding a doctor
Yes
No

26
79

24.8%
75.2%

14
43

24.6%
75.4%

12
36

25.0%
75.0%

*Missing values were excluded from significance testing.
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Table 4. Self-Report Linkages to SRH Services
Total Sample
N=105

n

%

Intervention
n

%

Control
n

%

Services needed in last 3 months. Check all that apply.
STD symptoms or testing
17
10.2%
10
17.5%
Pregnancy testing
25
15.0%
16
28.1%

7
9

14.6%
18.8%

HIV testing

8

4.8%

4

7.0%

4

7.0%

Emergency contraception
Birth Control

12
43

7.2%
25.8%

9
21

15.8%
36.8%

3
22

6.3%
45.8%

Abortion
Pregnancy planning or
fertility issues
Advice about sex

2

1.2%

2

3.5%

0

0.0%

7
17

4.2%
10.2%

4
7

7.0%
12.3%

3
10

Did not need help or
services in last 3 months

36

21.6%

18

31.6%

Test
Statistic

p value

p = 0.68
p = 0.26

6.3%
20.8%

0.17
1.25
Fisher’s
exact
Fisher’s
exact
0.87
Fisher’s
exact
Fisher’s
exact
1.4

18

37.5%

0.41

p = 0.52

7

14.6%

0.12

p = 0.73

11

22.9%

0.97

p = 0.32

23

47.9%

0.02

p = 0.90

1

2.1%

Fisher’s
exact

p = 0.20

6

12.5%

Fisher’s
exact

p = 0.17

p = 0.28
p = 0.08
p = 0.35
p = 0.29
p = 0.30
p = 0.24

valid n = 69
Was able to get services for reasons indicated above in last 3
months. Check all that apply.
I was not able to get services
14
16.1%
7
12.3%
Spoke with a clinic, doctor,
nurse or other health care
provider
29
33.3%
18
31.6%
Made an appointment and
was seen by a health care
provider
51
58.6%
28
49.1%
Used a text or chat button to
connect to a clinic, doctor,
nurse or other health care
provider
5
5.8%
4
7.0%
Used an app to locate a
clinic, doctor, or other
health care provider
10
11.5%
4
7.0%
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Table 5. Sexual health knowledge change scores analysis at pre-post-test by study arm
Baseline Mean

Overall
Knowledge
Condoms
Knowledge
Birth Control
Pills
Knowledge
Risk for HIV
and Other
STDs
Knowledge
STD/HIV rates
among youth
Knowledge

Post-test Mean

Range

Intervention

Control

Intervention

Control

t-test

p - value

3 to 15

9.65 (2.41)

9.69 (2.63)

9.86 (2.20)

9.98 (2.22)

0.22

p = 0.82

0 to 2

0.91 (0.82)

0.95 (0.87)

1 (0.82)

1.06 (0.91)

0.10

p = 0.92

0 to 3

2.19 (0.88)

2.27 (0.84)

2.21 (0.75)

2.25 (0.76)

-0.65

p = 0.52

0 to 8

5.95 (1.59)

5.74 (1.58)

5.99 (1.66)

6.04 (1.65)

0.95

p = 0.35

0 to 2

0.54 (0.53)

0.69 (0.66)

0.67 (0.63)

0.63 (0.61)

-1.23

p = 0.22
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CHAPTER 5—Conclusion
OVERVIEW
This pilot, a randomized 2-group sexual and reproductive mobile health (mHealth) study,
aimed to expand the limited knowledge around the recruitment strategy, enrollment outcomes,
feasibility, acceptability, and preliminary efficacy of a sexual and reproductive health web-based
application (web-app) tailored with and for Black and Latina New York City-based women aged
18 to 25. A Community Advisory Committee (CAC) was engaged throughout the development
process. For example, the name of the app, GURHL (Guide to Understanding Reproductive
Health for Ladies) Code, was a play on the popular MTV show138 that the CAC helped identify
to have a youthful tone and to attract participants to the study. The intervention group received
the full version of the GURHL Code web-app, which included 10 sections: Clinic Finder and
Trusted Resources; Things for the Clinic Visit; Text an Expert (at Planned Parenthood
Federation of America); It Happened to Me (2 stories of how 2 individuals became HIV infected
on audio); STDs—Let’s Get Real; Questions, Honest Answers (on sexual and reproductive
health); Condoms (a visual depiction of how to put on male and female condoms); My Parts
(videos on reproductive female and male anatomy); Who the heck made this app?; and Did You
Know? appeared on each page, which included a rotation of STD factoids and self-empowerment
quotes. The control group received standard-of-care, a single-page web-app that was effectively
a flier on the web with a list of websites, and local clinics with telephone numbers and addresses.
First, the study compared efforts to recruit and enroll young Black and Latina women in New
York City into a pilot randomized controlled trial (RCT) using online banner advertisements and
targeted electronic outreach (i.e., emails to college professors and LISTSERVs). The study then
examined the feasibility and acceptability of the GURHL Code web-app by triangulating focus
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group results with web analytics and baseline and 3-month post-test survey results. Finally, the
study explored preliminary efficacy of the web-app to impact sexual health knowledge (condom
efficacy, birth control pills at preventing pregnancy and STDs, risk for HIV and other STDs, and
STD/HIV rates among young people) and connection to clinical services (including Planned
Parenthood Chat and directions to nearby clinics). The 3 aims of the study fit within the
conceptual framework of the social cognitive theory (SCT)116,119 as well as design thinking. The
SCT framework considers the interconnection of individual and environmental factors. Digital
constructs of user-centered design and user experience culminate in design thinking to promise
not simply appealing aesthetics and utility, but a deep understanding of human experience to
then develop a product, service, or process that improves that area of experience for many,
empowering people in new ways.132–134 The main findings and interpretations are summarized
below.
AIM 1—KEY FINDINGS
Although there is a growing trend in using online recruitment approaches for mHealth
studies,39–46 and this has become an established successful recruitment source among some
populations such as men who have sex with men, there is limited research in utilizing online
banner advertisements specifically to recruit young adult Black and Latina women into mHealth
studies.50 Analyses comparing efforts to recruit and enroll young adult Black and Latina women
into a pilot RCT using online banner advertisements and targeted electronic outreach (i.e., emails
to college professors and LISTSERVs) highlighted stark differences in successful recruitment
sources for this mHealth study. The GURHL Code study additionally evaluated recruitment
approaches using cost and web analytics metrics, including the amount of money spent per
enrolled participant, which included purchased online advertisements and staff hours spent on
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recruitment, but excluded participant incentives. This study found that recruiting through emails
to college professors and college LISTSERVs was more effective was recruiting with Facebook
banner advertisements. We suggest that more research is needed to better understand whether
recruiting young women of color might be facilitated through known and trusted adults, such as
professors who are connected to these young women, rather than through an anonymous banner
ad on social media.
Analyses compared the cost in dollars spent per participant enrolled by recruitment
sources and the number of impressions needed to yield an enrolled participant. A total of
$704.75 was spent on Facebook ads, which translated into necessitating 137,666 impressions to
generate a single participant, at a cost of $352 per participant. By comparison, a total of $287
was spent on OkCupid banner ads, generating 143,515 impressions, but no completed screening
surveys; thus, no participants were enrolled via OkCupid. Then we compared Facebook to
targeted electronic approaches (i.e., emails to college professors and LISTSERVs), recruitment
sources that generated enrolled participants. Participants recruited via targeted electronic sources
were more likely to complete the survey after starting, be eligible, and, among those eligible,
were more likely to enroll than were those recruited via Facebook. Targeted electronic
recruitment was more cost-effective than recruiting via Facebook ($1.59 was spent per enrolled
participants versus $273.50 via Facebook). Examining cost by screening surveys started,
completed, and cost per eligible and enrolled participant was also more cost effective by targeted
electronic source compared to Facebook.
Three banner ads were purchased: 1) one depicted only the study logo, 2) one included an
image of a Black woman with the study logo, and 3) one depicted a Latina woman with the study
logo. Another important finding indicated that potential enrollees responded more positively
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(yielded a higher click-through rate) to the banner ads with women and the logo compared to the
logo-only banner ads. The study found the banner ads including an image of a Black young adult
woman had the highest click-through-rate and the most effective costs-per-link at $0.24 for the
logo only banner ad; $0.17 for the banner ad including a Latina woman, and $0.16 for the banner
including a Black woman. Future researchers and health providers should consider banner ads
that include both a study logo and images reflecting the population of interest. That said, the
conversion rate was good in comparison to other health research click-through rates,40,154,155,164
thus, a future approach might be to expand recruitment efforts via banner ads for a period beyond
2.5 months.
This study additionally examined demographic and behavioral characteristics of those
who were eligible and enrolled into the GURHL Code study compared to those who were
eligible and began the screening survey but did not enroll in the study. The study found those
enrolled in the study were more likely to report an income below $20,000, to be working parttime, or to be a student compared to those who did not enroll. No participant reported an income
above $50,000 or more, either among those enrolled or those not enrolled in the study. We
attribute these findings to the incentives used for the study, which may appeal more to those with
low incomes.264
AIM 2—KEY FINDINGS
The second aim of this study was to explore the feasibility and acceptability of the
control and the intervention web-apps. Triangulating focus groups, survey responses, and Google
Analytics results suggested that participants were enthusiastic about several aspects regarding the
availability of the intervention web-app of GURHL Code in comparison to the standard of care
control “flier on the web” website. Focus group participants reacted positively to the colors, the
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direct language, and transparency about the web-app developer. Participants responded
enthusiastically to the simple yet clear language and images of the step-by-step condom
instructions and the Questions, Honest Answers sections. Web analytics behavior path data
demonstrated higher utilization of the anatomy screen, however, during focus groups, the
Planned Parenthood chat function and the Questions, Honest Answers screens were mentioned
with stronger emotional intensity.
Although focus group participants reported that they might not have a reason to visit the
web-app daily, they were interested in both sharing and keeping GURHL Code, particularly with
women they knew with ties to or who might be connected to “sexually less experienced” women,
including younger sisters and cousins, and mothers of adolescent or young adult women. This
was driven, at least in part, by the misinformation imparted by focus group participants’ family
members around sexual and reproductive health and sexuality. Focus group participants were
interested in keeping GURHL Code on their phones to refresh their own sexual health
knowledge, and for what they referred to as “oops” moments (e.g., after a condomless sex act for
themselves or a friend, after receiving an STD diagnosis, or to find and connect to a provider).
This study found that using a smartphone for sexual and reproductive health education
was also desirable and feasible, particularly to connect to a Planned Parenthood health educator
via the text feature and that it aided focus group participants in their ability to find a clinic in
New York City. One focus group participant shared how she received a herpes diagnosis while
enrolled in the study and spoke about using the GURHL Code intervention web-app to learn
more about her specific diagnosis and about STDs in general. The participant also used the
Planned Parenthood chat function to “put her mind at ease” about her herpes 2 diagnosis, and
explored the Who the heck made this app? section of the web-app. She shared that she
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appreciated the transparency regarding the motivation for making the web-app and that the
developer and PI was a highly educated woman. This finding was consistent with the literature
regarding mobile health web-apps serving as an effective tool to manage and cope with difficult
situations when other support options are unavailable.95 That the space created on GURHL Code
was “for women only” was well received by participants; this was another finding consistent
with the literature. Goldenberg and colleagues also found that the MSM who participated in their
formative focus groups also responded well to the safe space that a tailored web-app could
provide if they trusted the app and the app’s creator.205
Participants from both treatment conditions found both web-apps easy to use, well
organized, and, additionally, found the GURHL Code intervention web-app to be trustworthy
and useful. Despite these positive results, web analytics results show low user engagement,
which is consistent with users reporting that they would want to have access to GURHL Code for
“oops” moments. Time engagement analytics might be improved by adding some of the content
and features that participants mentioned. For example, focus group participants suggested the
following expanded content included understanding the steps of an abortion, the steps to follow
when reporting sexual assault, healthy relationship and health-specific information for sexual
minority women, including trans-women. Additional features might include gamification
elements such as interactive quizzes, and period or condom trackers. Dislikes mentioned in the
focus groups were most commonly associated with technical issues, and participants shared that,
for this pilot, they found the web-app acceptable, but that for a future larger scale study or
release, they would expect to find the web-app in the marketplace such as Apple’s App Store or
Google Play.
AIM 3—KEY FINDINGS
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The third aim of this study was to explore the preliminary efficacy in the treatment versus
control arm over 3 months to increase sexual health knowledge, intention to connect to sexual
and reproductive health clinical services, and self-report linkages to SRH services. The GURHL
Code study had a 92% retention rate (completing baseline enrollment and 3-month follow-up
assessment) and provided preliminary support for the feasibility of a web-based app for
STD/HIV prevention intervention. The study found that the intervention and control groups were
comparable on demographics, sexual history, and other risk behaviors, as well as regarding the
understandability of other web-based health applications, an indication of successful
randomization. Of note, when asked about their experience in seeking health information on
other applications aside from GURHL Code, a large proportion of the sample reported some
level of difficulty in understanding health information found on apps other than those used in this
study and that they were unhelpful. In addition, women reported searching for SRH information
on things related to their period, pregnancy signs or symptoms they may be experiencing, sexual
anatomy, finding a doctor, or signs and symptoms of STDs they may be experiencing. Less so,
they also reported searching for signs and symptoms of STDs that a friend or family member
may be experiencing.
Participants from both treatment conditions reported needing sexual and reproductive
health services for birth control most often, advice and information about pregnancy and STD
testing, and, to a lesser extent, emergency contraception, HIV testing, pregnancy planning or
fertility issues, and abortion. To address their health needs, women in this study reported that
they made an appointment and were seen by a health care provider or spoke with a health care
provider. A small proportion of participants reported using a text or chat button to connect to a
provider or using the web-app to locate a clinic or provider.

145

In this pilot study, we identified domains that may be independent and should be
explored in future research. These domains were: a condom knowledge sub-scale; risk for HIV
and other STDs knowledge sub-scale; STD/HIV rates among youth knowledge sub-scale; and a
birth control pills knowledge sub-scale. Baseline analysis of knowledge items suggested
successful randomization, as there was no significant difference on mean knowledge scores at
baseline. There was also a non-differential finding on knowledge sub-scales at post-test, which
may be attributable to high knowledge baseline scores. Specifically, despite a non-significant
differential finding on knowledge, it was heartening that knowledge scores increased (out of a
possible 15 points, the total sample score was 9.67 at baseline) for 3 of the 4 knowledge subscales, albeit modestly: condoms, risk for HIV and other STDs, and STD/HIV rates among
youth. In addition, the magnitude of effect was in the positive direction for the condoms and for
the STD/HIV rates among youth knowledge sub-scales to indicate that a larger sample size may
further elucidate if either of these outcomes would be statistically significant. Another possible
explanation is that users were not accessing contents of the intervention web-based application
that highlighted this information.
LIMITATIONS
There are several limitations to this study. First, limited resources to carry out this
dissertation delayed the development of the project initially due to high developer consultant
turnover. To address this, both the intervention and control web-based applications were
developed by the PI on a WordPress platform using HTML, CSS, PHP, and Javascript. Limited
funding also impacted the ability to recruit via banner advertisements for extended periods or
heavily during a short period. A future study should budget appropriately to cover these costs.
Second, the majority of the GURHL Code study sample was recruited within the CUNY system,
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which may impact external validity; however, CUNY is a sub-population reflective of New York
City with 84% of its total population reporting a high school background from within NYC.176,182
It is unknown whether the GURHL Code study participants’ level of education is a protective
factor for sexual health behavior given the sample size and limited power in this pilot study.
Related, there was the potential for contamination if an enrolled student participant did not report
the name of the professor who directed them to the study. Participants were assigned to the same
treatment group based on the initial person who identified the referring professor. During focus
groups, participants revealed that they shared the web-app they were assigned, so there was the
possibility of contamination. One participant was recorded as viewing both web-apps from the
same IP address, indicating very low contamination from a single IP address. Third, as with other
mHealth pilot studies, we were underpowered to detect behavior change. 162,232,251–253 For
example, 4 times more intervention arm participants reported using a text or chat button to
connect to a clinic or provider, but the sample was too small to detect a statistical difference.
Similarly, there were several measures that were trending toward statistical significance (i.e.,
regarding ease of web-app use and condom knowledge, birth control pills knowledge, STD/HIV
risk knowledge, and STD/HIV rates knowledge sub-scales) that a larger sample might be able to
determine. Fourth, there are several measures that should be modified for a future study. For
example, the recruitment source data was based on self-report data, and susceptible to recall bias
and high missingness. Thus, we recommend that a future study generate multiple surveys to run
analyses by recruitment source. Similarly, factor analysis revealed knowledge domains that may
be independent and should be explored in future research. There were several technical
challenges impacting intervention delivery, implementation, and ultimately, dosage and exposure
to the intervention. For example, several focus group participants from both treatment conditions
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reported removal of the web-apps from their home screens after their phones underwent software
updates. There was a participant who reached out when she was unable to view the Text an
Expert (Chat with a Planned Parenthood expert) and was then coached to hold her phone in the
landscape position for the feature to work properly on her phone. We are unable to know how
long this was an issue, or how many women in the study were impacted. These technical issues
could have contributed to low user engagement and may offer an explanation as to why there
was no observed difference regarding knowledge outcomes by treatment arms. Also, the analytic
data should be interpreted with caution. Web analytics revealed visitors on both web-apps from
countries outside of the United States. To address this, only analytic data generated from users in
NYC who were female was analyzed. Gender is determined by Google drawing from
information provided to a Google account, a Google partner, or is estimated based on a subsample of users through a combination of self-report data and Internet browsing data. We
acknowledge that, by design, the intervention page had more content to view versus the control
page and while the comparison yielded a statistically significant difference, findings should be
interpreted cautiously.
This study could have been strengthened had the outcome choice focused on attitudinal
change rather than behavior change, especially given the sample size. Future recruitment source
comparisons will dedicate a specific survey to assess differences between participants and to
evaluate the effectiveness of each recruitment source. The full version of the System Usability
Scale220 should be used to assess both web-application’s usability. There was a concern about the
survey being so long that participants would not complete it, however, the high retention rate
suggests this assessment could have been included in its entirety. Finally, had the study design
included weekly assessments, this could have provided an opportunity to capture more process
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measures and ongoing feedback including capturing technical issues as they arose rather than
learning about them in focus groups after the 3-month study period had ended. However, weekly
assessments would have introduced bias by prompting participants to think about their behavior
on a more regular basis.
STRENGTHS AND PUBLIC HEALTH SIGNIFICANCE
There are a number of strengths to this study. First, this was theory driven mHealth
research, a deficit of 7 out of 10 trials recently included in a systematic review of RCTs of sexual
health interventions delivered by mobile technologies.262 Several theories and constructs were
driving this research. The social cognitive theory was used because it considers the
environmental and individual factors involved in behavior change. In addition, given the use of
technology for this pilot, the framework guiding this project draws from research and practical
applications that demonstrate the potential of technology to increase access to knowledge and
information and to promote learning.122–124 In addition, this project drew from a design thinking
approach to understand users’ needs through multiple rounds of user testing by incorporating an
active Community Advisory Committee for divergent view-points.133,136,265 Second, given the
dearth of sexual and reproductive mHealth research, specifically for women of color, one of the
main contributions to the field is that this work is narrowly focused on Black and Latina women
aged 18 to 25 in an urban setting. There are a few other sexual and reproductive mHealth studies
tailored for Black women, with a wider age range, and we found no mHealth SRH studies
tailored for Latina women.48,85 This seems particularly odd given that Latinos tend to use their
smartphones to search for health information on their mobile devices 3 times more often than
Whites, and ethnic/racial disparities suggest a need among Latinas.12,22,266 Moreover, prior SRH
mHealth research that has involved Black women did not take full advantage of the mobile
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aspect of health-technology and has largely explored technology in a clinic setting.47,48,84,86 This
study allows participants to access information at all times in the location of their choosing and
adds to the limited knowledge on preferences for a SRH mobile app for young adult Black and
Latina women in an urban environment. Finally, although baseline and post-test 3-month followup survey analysis by treatment group revealed no change in knowledge or connection to clinical
care alone, another strength of this study was implementation of a mixed methods design. This
intervention and study design are feasible and acceptable based on triangulating focus group,
survey, and web analytics results, successfully recruiting Black and Latina women and a
demonstrated high retention rate of participants from enrollment through the follow-up survey, 3
months later. In addition, participants were successfully randomized as evidenced by the lack of
differences of demographic characteristics and sexual behaviors, and there is a remaining gap
that exists to provide access to easy to understand and helpful information desired on an app in a
“for women only” space. Moreover, the, the promise of health-tech interventions lie in their
potential for intervention impact,230 defined as the product of efficacy times reach (% of
population receiving).231
IMPLICATIONS FOR PROGRAMS AND RESEARCH
Health-technology applications have morphed since the inception of the World Wide
Web in 1994 when the primary purpose was to provide information, which was different from
the second generation of the Web (Web 2.0) that focused on interconnectivity and participative
web and social networks.267 Today, the phase of the Internet of Things (Web 3.0) has shifted yet
again towards the interconnection of “smart objects” that exchange data with each other without
the need for human intervention.268 Building usability and user-centered design familiarity is
increasingly important as more public health researchers and practitioners execute interventions
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with a technological component (i.e., web-apps, SMS, the Internet and games, wearables, and
other tools not yet invented). As such, understanding the approaches to achieving high quality
and effective user-centered design is critical as they affect funding, study design, and the need to
potentially collaborate with developers. Usability testing is often akin to the iterative processes
executed in community-based participatory public health research to meaningfully engage
communities and to respond to community needs rather than to the researcher’s agendas.
Usability testing development, similar to the refinement of qualitative and quantitative research
methods, continues to evolve. It is appropriate to consider what methods best match the types of
digital technology being used with the intended population.210,211,269
Good usability and user-centered design offer lessons that are applicable for public health
practice. At its core, these constructs prioritize the user. They ask: How will a potential user react
and interact with the different pieces of the web or application? At its best, public health
messages strive to do the same, rather than implement top-down messaging. From
communicating about HIV and Ebola to crisis management during Superstorm Sandy,
technology may offer useful frameworks to more effectively reach the public, and, in particular,
those who are harder-to-reach, to protect health and to promote well-being.
Although we expected to recruit our sample capitalizing off the broad reach that social
networks and online dating websites had to offer (specifically, on Facebook and OkCupid), we
found that recruiting a sample of New York City–based Black and Latina women aged 18 to 25
was more easily achieved by recruiting through CUNY professors and campus LISTSERVs. We
did not find it feasible to recruit a large sample of women in a short time frame (2.5 months)
through banner ads on an online dating app; social network banner ads yielded somewhat more
success, but a larger budget might help overcome this barrier to increase the daily banner
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advertisement reach. A snowballing recruitment approach through a gatekeeper, and professors,
yielded the best results. We urge those conducting longitudinal studies recruiting young adult
Black and Latina women based in an urban city to consider a multitude of recruitment sources,
especially if working with a limited budget and timeline.
Given the inclination of focus group participants to share GURHL Code with less
sexually experienced women, there may be an opportunity to broaden prospective research to
include a broader age range of women by creating a suite of native web-based applications (i.e.,
available on the marketplace via Apple’s App Store and Google Play) ranging from teenaged
women to the parents and caregivers of young women. There is compelling evidence for
adolescent sexual health needs: 18% of those younger than 15 years old have had sex, and
16,000 pregnancies occur annually in that age group; among those aged 15 to 17, 30% have had
sex and 252,000 get pregnant.270 In addition, the literature suggests that technology can be
especially effective through learning-by-doing approaches.122,124,271
A web-based application for parents could offer SRH education and possibly language
they might practice around sexuality and sexual and reproductive health they could use with their
children for conversations known to be embarrassing for parents or for conversations they simply
are unprepared to have.243,244 A tool to foster good communication and comfort between parents
and adolescents around sexual issues, would be especially relevant given Diiorio and colleagues
finding that if an adolescent talks more with their mother about sexual issues than with friends,
they are less likely to initiate sexual intercourse and are more likely to have conservative
values.245 Moreover, a suite of web-apps tailored for several groups would be appropriate given
that prior research around participants’ receptiveness toward mHealth apps appeared to transcend
age and educational level.95,246 Although the GURHL Code study did not find a significant
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difference between treatment arms regarding knowledge or self-reported connection to care,
there are positive mHealth interventions. For example, Milosevic, Shrove, and Jovani found
wearable body sensors to positively affect behavior change when there was a monitoring
component to the application.272,273 Given this finding, future work might consider how to
incorporate monitoring or wellness management and tracking systems. For the proposed work
above this might translate into allowing the user to monitor the number of conversations parents
have with their children in the parent app and allow for note-taking to allow parents to reflect
how the conversation went, and what they might do differently in a future conversation. For the
applications for the young women, this might include period or condom trackers.
Baker, Gustafson, and Shah have identified efficiency and quality strategies for
increasing the timeliness and usefulness of eHealth research. Drawing from the lessons learned
from conducting this dissertation, and the strategies Baker et al., offer, my future mHealth
research will apply the following to more definitively answer the question of efficacy: draw from
small, focused, and efficient research, and applying efficient research designs. A small, focused,
and efficient strategy refers to usability studies efficiently and effectively being executed with a
small sample size to explore discrete questions about preferred content and design. This also
refers to borrowing from AIDS research that focused on proximal outcome measures such as
viral load, which is highly sensitive to treatment, that ultimately reduced reliance on distal
clinical outcomes such as survival. mHealth researchers must explore those proximal outcomes
that are clinically meaningful and highly sensitive and responsive to effect being evaluated such
as self-efficacy, increased medication adherence, and greater perceived social support to impact
continuous improvement.274 A stepped-wedge or quasi-experimental design allows the same total
sample be exposed to control and intervention components and then measure whether
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meaningful change has occurred upon such manipulations.150 Lastly, mHealth researchers could
borrow from efficient engineering practices to continuously enhance interventions to incorporate
clinical and technological progress.274 One concern with this strategy is that clinical effects might
not be evaluated. Baker, Gustafson, and Shah argue that one strategy would be to longitudinally
compare the intervention through its various improvements to the ever-changing Internet access
serving as a control. Such intensive multi-phased longitudinal modeling allow for powerful and
focused statistical analysis.274
Finally, with a continued interest in technology for public health promotion,
epidemiological tracking, and biomedical tracking,24,64 there may also be a tension between rigor
of research design and the rapidity of human-centered and developed tools. Cross-sector
collaborations are needed to advance the health-tech field, and public health researchers
interested in drawing from interactive digital technology could benefit from learning the
fundamentals of user-centered design and basic coding concepts to understand the capabilities
and limitations of the technology. Given the range and volume of the potential of mobile health
applications to serve public health, it is expected that the health-technology field will continue to
grow, and, thus, a need for research to explore best practices for reaching a broad range of people
on a wide range of public health issues will also grow. Researchers have struggled with
translating mHealth and eHealth more broadly for wide usage (M. Ybarra, personal
communication, June 15, 2017). Technology is not disseminated with a “build it and they will
come” approach, perhaps another important collaboration for mobile health researchers and
public health practitioners will be to form ties with those who understand e-marketing techniques
for sub-populations of interest. Our health technology–focused work cannot end with recruitment

154

and the publication of our research endeavors, rather, dissemination of effective mHealth
interventions is critical to improve the public’s health.

155

REFERENCES
1.

2.
3.
4.
5.

6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

Centers for Disease Control and Prevention. Fact Sheet Reported STDs in the United
States 2015 National Data for Chlamydia, Gonorrhea, and Syphilis. HHS, CDC,
NCHHSTP (2016) CDC Fact Sheet Rep STDs United States 2015 Natl Data Chlamydia,
Gonorrhea, Syphilis. 2016.
Centers for Disease Control and Prevention. Sexually Transmitted Disease Morbidity
1984–2009. June 2011:Accessed at http://wonder.cdc.gov/std-v2009.html.
Centers for Disease Control and Prevention. African Americans Health Disparities.
https://www.cdc.gov/nchhstp/healthdisparities/africanamericans.html. Published 2016.
Accessed January 2, 2017.
Centers for Disease Control and Prevention. Reported STDs in the United States 2013
National Data for Chlamydia, Gonorrhea, and Syphilis. 2013.
Hosenfeld CB, Workowski KA, Berman S, et al. Repeat infection with Chlamydia and
gonorrhea among females: a systematic review of the literature. SexTransmDis.
2009;36:478–489. http://www.cdc.gov/std/chlamydia/STDFact-chlamydiadetailed.htm#_ENREF_49.
Centers for Disease Control and Prevention. Sexually Transmitted Disease Surveillance
2010. 2011:http://www.cdc.gov/std/stats10/trends.htm.
New York City Department of Health and Mental Hygiene. Epiquery: NYC Interactive
Health Data System: Sexually Transmitted Diseases Surveillance Data—Citywide
Chlamydia, New York City, 2000–2013. April 2, 2017. http://nyc.gov/health/epiquery.
Centers for Disease Control and Prevention. Fact Sheet: Trends in U.S. HIV Diagnoses,
2005–2014. 2005. https://www.cdc.gov/nchhstp/newsroom/docs/factsheets/hiv-datatrends-fact-sheet-508.pdf. Accessed September 8, 2017.
Centers for Disease Control and Prevention. HIV Among African Americans. 2017.
https://www.cdc.gov/hiv/group/racialethnic/africanamericans/index.html. Accessed
August 22, 2017.
Centers for Disease Control and Prevention. Hispanics / Latinos Health Disparities.
https://www.cdc.gov/nchhstp/healthdisparities/hispanics.html. Published 2016. Accessed
January 2, 2017.
Centers for Disease Control and Prevention. HIV Among Youth. 2017.
https://www.cdc.gov/hiv/group/age/youth/index.html. Accessed August 21, 2017.
Ramos B, Jurkowski J, Gonzalez BA, Lawrence C. Latina women: Health and healthcare
disparities. Soc Work Public Health. 2017;25(3–4):258–271.
doi:10.1080/19371910903240605.
Alligood-Percoco N, Kesterson JP. Addressing the barriers to cervical cancer prevention
among hispanic women. J Racial Ethn Heal Disparities. 2016;3(3):489–495.
doi:10.1007/s40615–015–0166-z.
Malek AM, Chang C-CH, Clark DB, Cook RL. Delay in seeking care for sexually
transmitted diseases in young men and women attending a public STD clinic. Open AIDS
J. 2013;7:7–13. doi:10.2174/1874613620130614002.
Centers for Disease Control and Prevention. Fact Sheet: 10 ways STDs impact women
differently from men. 2011. https://www.cdc.gov/std/health-disparities/stds-women042011.pdf

156

16.
17.
18.
19.
20.
21.

22.

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.

Backonja U, Royer HR, Lauver DR. Young women’s reasons to seek sexually transmitted
infection screening. Public Health Nurs. 2014;31(5):395–404. doi:10.1111/phn.12125.
Anderson M. (2015) U.S. technology device ownership by Pew Research Center’s Internet
& American Life Project. http://www.pewinternet.org/2015/10/29/technology-deviceownership-2015/.
Smith A. (2015) A portrait of smartphone ownership by Pew Research Center’s Internet &
American Life Project. http://www.pewinternet.org/2015/04/01/chapter-one-a-portrait-ofsmartphone-ownership/.
Zickuhr K, Smith A. (2012) Digital differences by Pew Research Center’s Internet &
American Life Project. http://www.pewinternet.org/files/oldmedia/Files/Reports/2012/PIP_Digital_differences_041312.pdf
Washington J. (2011) For minorities, new “digital divide” seen.
http://www.nbcnews.com/id/41023900/ns/us_news-life/t/minorities-new-digital-divideseen/#.WhwQtEtryAw
Hugo Lopez M, Gonzalez-Barrera A, Patten E. Closing the digital divide: Latinos and
technology adoption by Pew Research Center’s Hispanic Trends Project.
http://www.pewhispanic.org/2013/03/07/closing-the-digital-divide-latinos-andtechnology-adoption/.
Anderson M. (2015) Racial and ethnic differences in how people use mobile technology
by Pew Research Center. 2015. http://www.pewresearch.org/fact-tank/2015/04/30/racialand-ethnic-differences-in-how-people-use-mobile-technology/. Accessed September 13,
2017.
Alemagno SA, Kenne DR. (2012) Personal Computer, Mobile Phone and Internet
Technologies to Increase HIV Testing and Prevention, Prof. Ricardo Diaz (Ed.), InTech,
DOI: 10.5772/30607.
Dennison L, Morrison L, Conway G, Yardley L. Opportunities and challenges for
smartphone applications in supporting health behavior change: A qualitative study. J Med
Internet Res. 2013;15(4):e86. doi:10.2196/jmir.2583.
Gold J, Lim M, Hellard M, Hocking J, Keogh L. What’s in a message? Delivering sexual
health promotion to young people in Australia via text messaging. BMC Public Health.
2010;10:792-http://www.biomedcentral.com/1471–2458/10/792.
http://www.biomedcentral.com/bmcpublichealth/.
Rideout V, Foehr U, Roberts D. (2010) Generation M2: Media in the Lives O 8- to 18Year-Olds. http://www.kff.org/entmedia/upload/8010.pdf.
Lupton D. Health promotion in the digital era: A critical commentary. Health Promot Int.
2015;30(1):174–183. doi:10.1093/heapro/dau091.
Baker B. (2004) )Nursing in an E-Healthy World? A Vision of E-Health as Core to
Caring.
Oh H, Rizo C, Enkin M, Jadad A. What is eHealth: A systematic review of published
definitions. J Med Internet Res. 2005;7(1):e1. doi:10.2196/jmir.7.1.e1.
World Health Organization. mHealth: New Horizons for Health through Mobile
Technologies. Vol 3. 2011. doi:10.4258/hir.2012.18.3.231.
World Health Organization. The MAPS Toolkit: mHealth Assessment and Planning for
Scale. Geneva; 2015. www.who.int/about/licensing/copyright_form/en/index.html.
Parvanta CF, Nelson DE, Parvanta SA, Harner RN. Essentials of Public Health
Communication. Sudbury, MA: Jones & Bartlett; 2010.
157

33.

34.
35.
36.
37.
38.

39.

45.
46.
47.
48.
49.
50.
51.

World Health Organization. Monitoring and Evaluating Digital Health Interventions: A
Practical Guide to Conducting Research and Assessment Global mHealth Initiative
Monitoring and Evaluating Digital Health Interventions: A Practical Guide to Conducting
Research and Assessment. Geneva; 2016. doi:Licence: CC BY-NC-SA 3.0 IGO.
Ahmed B, Jacob P 3rd, Allen F, Benowitz N. Attitudes and practices of hookah smokers
in the San Francisco Bay Area. J Psychoactive Drugs. 2011;43(2):146–152.
doi:10.1080/02791072.2011.587707.
Lord S, Brevard J, Budman S. Connecting to young adults: An online social network
survey of beliefs and attitudes associated with prescription opioid misuse among college
students. Subst Use Misuse. 2011;46(1):66–76. doi:10.3109/10826084.2011.521371.
Ryan T, Xenos S. Who uses Facebook? An investigation into the relationship between the
big five, shyness, narcissism, loneliness, and Facebook usage. Comput Human Behav.
2011;27(5):1658–1664. doi:10.1016/j.chb.2011.02.004.
Fernandez MI, Varga LM, Perrino T, et al. The Internet as recruitment tool for HIV
studies: viable strategy for reaching at-risk Hispanic MSM in Miami? AIDS Care.
2004;16(8):953–963.
Chiu CJ, Young SD. The relationship between online social network use, sexual risk
behaviors, and HIV sero-status among a sample of predominately African American and
Latino men who have sex with men (MSM) social media users. AIDS Behav. 2015;19
Suppl 2(0 2):98–105. doi:10.1007/s10461–014–0986–6.
Chih M-Y. Exploring the use patterns of a mobile health application for alcohol addiction
before the initial lapse after detoxification. AMIA. Annu Symp proceedings AMIA Symp.
2014;2014:385–394. http://www.ncbi.nlm.nih.gov/pubmed/25954342. Accessed
November 2, 2016.
Yuan P, Bare MG, Johnson MO, Saberi P. Using online social media for recruitment of
human immunodeficiency virus-positive participants: a cross-sectional survey. J Med
Internet Res. 2014;16(5):e117. doi:10.2196/jmir.3229.
Wilkerson JM, Shenk JE, Grey JA, Simon Rosser BR, Noor SW. Recruitment strategies of
methamphetamine-using men who have sex with men into an online survey. J Subst Use.
2015;20(1):33–37. doi:10.3109/14659891.2013.868936.
Blackstock OJ, Patel VV, Cunningham CO. Use of Technology for HIV prevention
among adolescent and adult women in the united states. Curr HIV/AIDS Rep.
2015;12:489–499. doi:10.1007/s11904–015–0287–3.
Klein CH, Card JJ. Preliminary Efficacy of a computer-delivered HIV prevention
intervention for african american teenage females. AIDS Educ Prev AIDS Educ Prev.
2011;23(236):564–576. doi:10.1521/aeap.2011.23.6.564.
Wingood GM, Card JJ, Er D, et al. Preliminary efficacy of a computer-based HIV
intervention for African-American women. Psychol Health. 2011;26(2):223–234.
doi:10.1080/08870446.2011.531576.
Whitaker C, Stevelink S, Fear N. The use of Facebook in recruiting participants for health
research purposes: A systematic review. J Med Internet Res. 2017;19(8):e290.
doi:10.2196/jmir.7071.
Jones R. Soap opera video on handheld computers to reduce young urban women’s HIV
sex risk. AIDS Behav. 2008;12(6):876–884.

158

52.
53.
54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.

66.

Jones R, Lacroix LJ. Streaming weekly soap opera video episodes to smartphones in a
randomized controlled trial to reduce HIV risk in young urban AfricanAmerican/black
women. AIDS Behav. March 2012.
Jemmott JB, Jemmott LS, Fong GT. Reductions in HIV risk-associated sexual behaviors
among black male adolescents: effects of an AIDS prevention intervention. Am J Public
Health. 1992;82(3):372–377.
Villarruel AM, Jemmott LS, Jemmott JB, Eakin BL. Recruitment and retention of Latino
adolescents to a research study: Lessons learned from a randomized clinical trial. J Spec
Pediatr Nurs. 2006;11(4):244–250. doi:10.1111/j.1744–6155.2006.00076.x.
Wingood G, DiClemente RJ. Application of the theory of gender and power to examine
HIV-related exposures, risk factors, and effective interventions for women. Heal
EducBehav. 2000;27:539–565.
Bull SS, Levine D, Schmiege S, Santelli J. Recruitment and retention of youth for research
using social media: Experiences from the Just/Us study. Vulnerable Child Youth Stud.
2013;8(2):171–181.
Guse K, Levine D, Martins S, et al. Interventions using new digital media to improve
adolescent sexual health: a systematic review. J Adolesc Health. 2012;51(6):535–543.
Dowshen N, Lee S, Matty Lehman B, Castillo M, Mollen C. IknowUshould2: Feasibility
of a youth-driven social media campaign to promote STI and HIV testing among
adolescents in Philadelphia. AIDS Behav. 2015;19(S2):106–111. doi:10.1007/s10461–
014–0991–9.
Mustanski B, Greene GJ, Ryan D, Whitton SW. Feasibility, Acceptability, and initial
efficacy of an online sexual health promotion program for LGBT youth: The queer sex ed
intervention. J Sex Res. 2015;52(2):220–230. doi:10.1080/00224499.2013.867924.
Killien M, Bigby JA, Champion V, et al. Involving minority and underrepresented women
in clinical trials: the National Centers of Excellence in Women’s Health. J Womens Health
Gend Based Med. 2000;9(10):1061–1070.
Hemmige V, McFadden R, Tang H. HIV prevention interventions to reduce racial
disparities in the United States: a systematic review. J Gen Int Med. 2012;27(8):1047–
1067.
Goesling B, Colman S, Trenholm C, Terzian M, Moore K, Trends C. Programs to reduce
teen pregnancy, sexually transmitted infections, and associated sexual risk behaviors: A
systematic review. ASPE Offic.
Kelly PJ, Cordell JR. Recruitment of women into research studies: A nursing perspective.
Clin Nurse Spec. 1996;10(1):25–28.
Richman AR, Webb MC, Brinkley J, Martin RJ. Sexual behaviour and interest in using a
sexual health mobile app to help improve and manage college students’ sexual health. Sex
Educ. 2014; 14(3):310–322.
Krishnamurti T, Davis AL, Wong-Parodi G, Fischhoff B, Sadovsky Y, Simhan HN.
Development and testing of the myhealthypregnancy app: A behavioral decision researchbased tool for assessing and communicating pregnancy risk. JMIR mHealth uHealth.
2017;5(4):1. doi:http://dx.doi.org/10.2196/mhealth.7036.
Buhi ER, Klinkenberger N, Hughes S, Blunt HD, Rietmeijer C. Teens’ use of digital
technologies and preferences for receiving STD prevention and sexual health promotion
messages. Sex Transm Dis. 2013;40(1). doi:10.1097/OLQ.0b013e318264914a.

159

67.
68.

69.

70.
71.
72.
73.
74.
75.
76.
77.
78.

79.
80.

Walsh-Buhi ER, Helmy H, Harsch K, et al. Pregnancy prevention at her fingertips: A textand mobile video–based pilot intervention to promote contraceptive methods among
college women. Health Educ J. 2016;75(5):621–636. doi:10.1177/0017896915621939.
Van Dijk MR, Huijgen NA, Willemsen SP, Laven JS, Steegers EA, Steegers-Theunissen
RP. Impact of an mHealth platform for pregnancy on nutrition and lifestyle of the
reproductive population: A survey. JMIR mHealth uHealth. 2016;4(2):e53.
doi:10.2196/mhealth.5197.
Bacchus LJ, Bullock L, Sharps P, et al. Infusing technology into perinatal home visitation
in the united states for women experiencing intimate partner violence: exploring the
interpretive flexibility of an mHealth intervention. J Med Internet Res. 2016;18(11):e302.
doi:10.2196/jmir.6251.
Chen E, Mangone ER. A systematic review of apps using mobile criteria for adolescent
pregnancy prevention (mCAPP). JMIR mHealth uHealth. 2016;4(4):e122.
doi:10.2196/mhealth.6611.
Simmons RG, Shattuck DC, Jennings VH. Assessing the efficacy of an app-based method
of family planning: the Dot study protocol. JMIR Res Protoc. 2017;6(1):e5.
doi:10.2196/resprot.6886.
Mangone ER, Lebrun V, Muessig KE. Mobile phone apps for the prevention of
unintended pregnancy: A systematic review and content analysis. JMIR mHealth uHealth.
2016;4(1):e6. doi:10.2196/mhealth.4846.
Duane M, Contreras A, Jensen ET, White A. The performance of fertility awareness-based
method apps marketed to avoid pregnancy. J Am Board Fam Med. 2016;29(4):508–511.
doi:10.3122/jabfm.2016.04.160022.
Berglund Scherwitzl E, Gemzell Danielsson K, Sellberg JA, Scherwitzl R. Fertility
awareness-based mobile application for contraception. Eur J Contracept Reprod Heal
Care. 2016;21(3):234–241. doi:10.3109/13625187.2016.1154143.
Moglia ML, Nguyen H V., Chyjek K, Chen KT, Castaño PM. Evaluation of smartphone
menstrual cycle tracking applications using an adapted applications scoring system. Obstet
Gynecol. 2016;127(6):1153–1160. doi:10.1097/AOG.0000000000001444.
Hopfer S. Effects of a narrative HPV vaccination intervention aimed at reaching college
women: a randomized controlled trial. Prev Sci. 2012;13(2):173–182.
doi:10.1007/s11121–011–0254–1.
Bennett AT, Patel DA, Carlos RC, et al. Human papillomavirus vaccine uptake after a
tailored, online educational intervention for female university students: A randomized
controlled trial. J Women’s Heal. 2015;24(11):950–957. doi:10.1089/jwh.2015.5251.
Pot M, Paulussen TG, Ruiter RA, et al. Effectiveness of a web-based tailored intervention
with virtual assistants promoting the acceptability of HPV vaccination among mothers of
invited girls: Randomized controlled trial. J Med Internet Res. 2017;19(9):e312.
doi:10.2196/jmir.7449.
Urner E, Delavy M, Catarino R, et al. A smartphone-based approach for triage of human
papillomavirus-positive sub-saharan african women: a prospective study.
doi:10.2196/mhealth.6697.
Lee H, Ghebre R, Le C, Jeong Jang Y, Sharratt M, Yee D. Mobile phone multilevel and
multimedia messaging intervention for breast cancer screening: Pilot randomized
controlled trial. 2017;5(154). http://mhealth.jmir.org/2017/11/e154/.

160

81.

82.
83.

84.

85.

86.
87.
88.
89.

90.
91.
92.

93.

Wark JD, Henningham L, Gorelik A, Jayasinghe Y, Hartley S, Marie Garland S. Basal
temperature measurement using a multi-sensor armband in Australian young women: a
comparative observational study.
http://mhealth.jmir.org/article/viewFile/mhealth_v3i4e94/2.
Mann D, Riddell L, Lim K, et al. Mobile phone app aimed at improving iron intake and
bioavailability in premenopausal women: A qualitative evaluation. JMIR mHealth
uHealth. 2015;3(3):e92. doi:10.2196/mhealth.4300.
Foster J, Miller L, Isbell S, Shields T, Worthy N, Dunlop AL. mHealth to promote
pregnancy and interconception health among African-American women at risk for adverse
birth outcomes: a pilot study. mHealth. 2015;1:20. doi:10.3978/j.issn.2306–
9740.2015.12.01.
Jones R, Lacroix LJ, Nolte K. “Is your man stepping out?” An online pilot study to
evaluate acceptability of a guide-enhanced HIV prevention soap opera video series and
feasibility of recruitment by Facebook advertising. J Assoc Nurses AIDS Care.
2015;26(4):368–386. doi:10.1016/j.jana.2015.01.004.
Kmett Danielson C, McCauley JL, Jones AM, Borkman AL, Miller S, Ruggiero KJ.
Feasibility of delivering evidence-based HIV/STI prevention programming to a
community sample of African American teen girls via the Internet. AIDS Educ Prev.
2013;25(5):394–404.
Klein CH, Lomonaco CG, Pavlescak R, Card JJ. WiLLOW: Reaching HIV-Positive
African-American women through a computer-delivered intervention. AIDS Behav.
2013;17(9):3013–3023. doi:10.1007/s10461–013–0479-z.
DiClemente RJ, Wingood GM. A randomized controlled trial of an HIV sexual risk–
reduction intervention for young African-American women. JAMA J Am Med Assoc.
1995;274(16):1271–1276.
Dixon-Gray LA, Mobley A, Mcfarlane JM, Rosenberg KD. Amor y Salud (Love and
Health): A preconception health campaign for second-generation Latinas in Oregon. Appl
Res Br Preconception Heal. doi:10.4278/ajhp.120113-ARB-29.
Koblin BA, Nandi V, Hirshfield S, et al. Informing the development of a mobile phone
HIV testing intervention: Intentions to use specific HIV testing approaches among young
Black transgender women and men who have sex with men.
http://publichealth.jmir.org/article/viewFile/publichealth_v3i3e45/2.
Werner-Seidler A, Shand F, Johnston L, Frayne A, Fogarty AS, Christensen H. A
smartphone app for adolescents with sleep disturbance: development of the sleep ninja. J
Med Internet Res. 2017;4(3):e28. doi:10.2196/mental.7614.
Pope L, Garnett B, Dibble M. Engaging adolescents to inform the development of a
mobile gaming app to incentivize physical activity. doi:10.2196/resprot.8113.
Rodrigues AM, Sniehotta FF, Birch-Machin MA, Olivier P, Araújo-Soares V. Systematic
and iterative development of a smartphone app to promote sun-protection among
holidaymakers: design of a prototype and results of usability and acceptability testing.
JMIR Res Protoc. 2017;6(6). doi:10.2196/resprot.7172.
Pensak NA, Joshi T, Simoneau T, et al. Development of a web-based intervention for
addressing distress in caregivers of patients receiving stem cell transplants: formative
evaluation with qualitative interviews and focus groups.
http://www.researchprotocols.org/2017/8/e130. Accessed September 2, 2017.

161

94.

95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.

107.
108.
109.

Mitchell JW, Torres MB, Joe J, Danh T, Gass B, Horvath KJ. Formative work to develop
a tailored HIV testing smartphone app for diverse, at-risk, HIV-negative men who have
sex with men: A focus group study. JMIR mHealth uHealth. 2016;4(4):e128.
doi:10.2196/mhealth.6178.
Birkhoff S, Helene. Interventions using smartphone health apps across various
populations: an integrative review of the literature. J Inf Nurs. 2016;1(1).
Muessig KE, Pike EC, Legrand S, Hightow-Weidman LB. Mobile phone applications for
the care and prevention of HIV and other sexually transmitted diseases: A review. J Med
Internet Res. 2013;15(1):1–20. doi:10.2196/jmir.2301.
Vasa R, Hoon L, Mouzakis K, Noguchi A. A Preliminary Analysis of Mobile App User
Reviews. In: Proceedings of the 24th Australian Computer-Human Interaction
Conference on - OzCHI. Melbourne; 2012:241–244.
Sullivan PS, Driggers R, Stekler JD, et al. Usability and acceptability of a mobile
comprehensive HIV prevention app for men who have sex with men: A pilot study. JMIR
mHealth uHealth. 2017;5(3):e26. doi:10.2196/mhealth.7199.
Caldwell A, Ernst S, Steel M, et al. Increasing engagement in contraceptive education
with Milarc: A pilot, web-based intervention to increase college women’s acceptability
and knowledge of LARC methods. Contraception. 2015;92(4):382–383.
doi:10.1016/j.contraception.2015.06.117.
Gilmore AK, Bountress KE. Reducing drinking to cope among heavy episodic drinking
college women: Secondary outcomes of a web-based combined alcohol use and sexual
assault risk reduction intervention. 2016. doi:10.1016/j.addbeh.2016.05.007.
Bloom T, Gielen A, Glass N. Developing an app for college women in abusive same-sex
relationships and their friends. J Homosex. 2016;63(6):855–874.
doi:10.1080/00918369.2015.1112597.
Leonard NR, Silverman M, Sherpa DP, et al. Mobile health technology using a wearable
sensorband for female college students with problem drinking: an acceptability and
feasibility study. JMIR mHealth uHealth. 2017;5(7):e90. doi:10.2196/mhealth.7399.
Prejean J, Song R, Hernandez A, et al. Estimated HIV Incidence in the United States,
2006–2009. PLoS One. 2011;6(8).
Centers for Disease Control and Prevention. HIV/AIDS Surveillance Report 2013; vol 25.
http://www.cdc.gov/hiv/pdf/g-l/hiv_surveillance_report_vol_25.pdf#Page=5.
Centers for Disease Control and Prevention. STD Trends in the United States 2011. 2013.
Centers for Disease Control and Prevention National Center for HIV Viral Hepatitis STD
and TB Prevention. Incidence, prevalence, and cost of sexually transmitted infections in
the United States. Perspect Sex Reprod Health. 2013. http://www.cdc.gov/std/stats/stiestimates-fact-sheet-feb-2013.pdf.
Yancey AK, Ortega AN, Kumanyika SK. Effective recruitment and retention of minority
research participants. Annu Rev Public Heal. 2006;27:1–28.
doi:10.1146/annurev.publhealth.27.021405.102113.
Britton A, McKee M, Black N, McPherson K, Sanderson C, Bain C. Threats to
applicability of randomised trials: exclusions and selective participation. J Health Serv
Res Policy. 1999;4(2):112–121. http://www.ncbi.nlm.nih.gov/pubmed/10387403.
Daunt DJ. Ethnicity and recruitment rates in clinical research studies. Appl Nurs Res.
2003;16(3):189–195. doi:10.1016/S0897–1897(03)00042–9.

162

110. Katz R V, Green BL, Kressin NR, et al. Exploring the “Legacy” of the Tuskegee Syphilis
Study: a follow-up study from the Tuskegee Legacy Project. J Natl Med Assoc.
2009;101(2):179–183.
111. Shavers VL, Lynch CF, Burmeister LF. Knowledge of the Tuskegee Study and its impact
on willingness to participate in medical research studies. J Natl Med Assoc. 2000;92:563–
572.
112. Freimuth VS, Quinn SC, Thomas SB, Cole G, Zook E, Duncan T. African Americans’
views on research and the Tuskegee Syphilis Study. Soc Sci Med. 2001;52:797–808.
113. Brandon DT, Issac LA, LaVeist TA. The legacy of Tuskegee and trust in medical care: is
Tuskegee responsible for race differences in mistrust of medical care? J Natl Med Assoc.
2005;97:951–956.
114. 1993 DNAP 1994. NRAPL 103–43 J 10, DD Federman. Inst. Med. (U.S.). Committee on
subtitle BPIIW and HRE and LI of IW in CS ed. AMRF. No Title.
115. Caban C. Hispanic research: implications of the National Institutes of Health guidelines
on inclusion of women and minorities in clinical research. J Natl Cancer Inst Monogr.
1995;18:165–169. http://europepmc.org/abstract/med/8562217.
116. McAlister AL, Perry CL, Parcel GS. How Individuals, Environments, and Health
Behaviors Interact: Social Cognitive Theory. In: Glanz K, Rimer BK, Viswanath K, eds.
4th ed. Health Behavior and Health Education: Theory, Research and Practice. Somerset,
NJ: Jossey Bass; 2008:169–188.
117. Jemmott JB, Jemmott LS, Spears H, Hewitt N, Cruz-Collins M. Self-efficacy, hedonistic
expectancies, and condom-use intentions among inner-city black adolescent women: A
social cognitive approach to AIDS risk behavior. J Adolesc Heal. 1992;13(6):512–519.
118. Wingood GM, DiClemente RJ, Mikhail I, et al. A randomized controlled trial to reduce
HIV transmission risk behaviors and sexually transmitted diseases among women living
with HIV: The WiLLOW Program. J Acquir Immune Defic Syndr. 2004;37 (Suppl
2:):S58–67.
119. Bandura A. Health promotion from the perspective of social cognitive theory. Psychol
Heal. 1998;13:623–649.
120. Bandura A. Health promotion by social cognitive means. Heal EducBehav. 2004;31:143–
164.
121. III JBJ, Jemmott LS, Fong GT. Abstinence and safer sex HIV risk-reduction interventions
for African American adolescents: a randomized controlled trial. JAMA J Am Med Assoc.
1998;279(19):1529–1536.
122. Council. NR. Ch. 9: Technology to support learning. in: expanded e. how people learn:
brain, mind, experience, and school. Washington, DC:The National Academies Press;
2000:206–230.
123. Baldwin MW, Dandeneau SD. Putting social psychology into serious games. Soc Personal
Psychol Compass. 2009;3(4):547–565.
124. Gee J. Ch. 7 The Social Mind, Ch. 8 Conclusion. In: What Video Games Have to Teach
Us About Learning and Literacy. New York:Palgrave Macmillan; 2007:179–219.
125. Garcia-Retamero R, Cokely ET. Effective communication of risks to young adults: Using
message framing and visual aids to increase condom use and STD screening. J Exp
Psychol Appl. 2011;17(3):270–287.

163

126. Schnall R, Rojas M, Bakken S, et al. A user-centered model for designing consumer
mobile health (mHealth) applications (apps). J Biomed Inform. 2016;60:243–251.
doi:10.1016/j.jbi.2016.02.002.
127. McCurdie T, Taneva S, Casselman M, et al. mHealth consumer apps: The case for usercentered design. Biomed Instrum Technol. 2012;46(s2):49–56. doi:10.2345/0899–8205–
46.s2.49.
128. Bowles C. Looking beyond user-centered design. 2013.
https://alistapart.com/column/looking-beyond-user-centered-design
129. Lowgren J. Interaction Design. In: Soegaard, Mads and Dam, Rikke Friis (eds.). The
Encyclopedia of Human-Computer Interaction, 2nd Ed. Aarhus, Denmark: The Interaction
Design Foundation. 2013. Available online at http://www.interaction-design.
130. Hassenzahl M. User Experience and Experience Design. In: Soegaard, Mads and Dam,
Rikke Friis (eds.). The Encyclopedia of Human-Computer Interaction, 2nd Ed. Aarhus,
Denmark: The Interaction Design Foundation. 2013:Available online at
http://www.interaction-design.
131. Morville P. User experience design comments. 2004;
https://www.usj.edu.lb/moodle/stephane.bazan/webdesign/morville.pdf
132. Olson T. Disruption by design. The Design Innovator. https://medium.com/the-designinnovator/disruption-by-design-85f55c81f85e. Published 2014.
133. Brown T, Wyatt J. Design thinking for social innovation. Dev Outreach. 2010;12(1):29–
43. doi:10.1596/1020–797X_12_1_29.
134. Johansson-Sköldberg U, Woodilla J, Çetinkaya M. Design Thinking: Past, Present and
Possible Futures. Creat Innov Manag. 2013;22(2):121–146. doi:10.1111/caim.12023.
135. Kilian J, Sarrazin H, Yeon H. Building a design-driven culture. McKinsey & Company.
http://www.mckinsey.com/business-functions/marketing-and-sales/our-insights/buildinga-design-driven-culture. Published 2015.
136. Brown T, Katz B. Change by design. J Prod Innov Manag. 2011;28(3):381–383.
doi:10.1111/j.1540–5885.2011.00806.x.
137. Sexual & Reproductive Health iPhone App. http://www.slideshare.net/kishankaru/sexualreproductive-health-iphone-app. Accessed February 1, 2015.
138. White C (Producer). Girl Code (TV Series). New York:MTV; 2013.
139. Yun Lee H, Koopmeiners JS, Professor A, et al. mHealth pilot study: Text messaging
intervention to promote HPV vaccination. Am J Heal BehavTM. 2016;40(1):67–76.
doi:10.5993/AJHB.40.1.8.
140. Goldenberg T, McDougal SJ, Sullivan PS, Stekler JD, Stephenson R. Building a mobile
HIV prevention app for men who have sex with men: An iterative and community-driven
process. JMIR Public Heal Surveill 2015;1(2)e18. 2015;1(2):e18.
doi:10.2196/PUBLICHEALTH.4449.
141. Nielsen J. Usability 101: Introduction to usability. nielsen norman group; evidence-based
user experience research, training, and consulting.
http://www.nngroup.com/articles/usability-101-introduction-to-usability/. Published 2012.
137. Jaspers M. A comparison of usability methods for testing interactive health technologies:
Methodological aspects and empirical evidence. Int J Med Inform. 2009;78(5):340–353.
doi:10.1016/j.ijmedinf.2008.10.002.

164

138. Brown W, Yen P-Y, Rojas M, Schnall R. Assessment of the health it usability evaluation
model (Health-ITUEM) for evaluating mobile health (mHealth) technology. J Biomed
Inform. 2013;46(6):1080–1087. doi:10.1016/j.jbi.2013.08.001.
139. Ibis Reproductive Health. Answering difficult questions: A guide to addressing young
women’s sexual health concerns by Ibis Reproductive Health.
https://www.ibisreproductivehealth.org/publications/answering-difficult-questions-guideaddressing-young-womens-sexual-health-concerns. Published 2013.
140. SAS Institute Inc. 2015. SAS/IML® 14.1 User’s Guide. Cary, NC: SAS Institute Inc.
http://support.sas.com/software/products/university-edition/index.html#s1=1.
141. Meeker M. Internet Trends 2017 Report. In: Code Conference. Rancho Palos Verdes,
California; 2017. https://www.slideshare.net/kleinerperkins/internet-trends-2017report?ref=https://www.recode.net/2017/5/31/15693686/mary-meeker-kleiner-perkinskpcb-slides-internet-trends-code-2017.
142. Allison S, Bauermeister JA, Bull S, et al. The intersection of youth, technology, and new
media with sexual health: moving the research agenda forward. J Adolesc Heal.
2012;51(3):207–212.
143. Burke-Garcia A, Scally G. Trending now: future directions in digital media for the public
health sector. J Public Health (Bangkok). January 2014.
144. Shanyinde M, Pickering RM, Weatherall M. Questions asked and answered in pilot and
feasibility randomized controlled trials. BMC Med Res Methodol. 2011;11:117.
doi:10.1186/1471–2288–11–117.
145. Normansell R, Drennan VM, Oakeshott P. Exploring access and attitudes to regular
sexually transmitted infection screening: the views of young, multi-ethnic, inner-city,
female students. Health Expect. February 2015. doi:10.1111/hex.12354.
146. Friedman AL, Bloodgood B. “Something we’d rather not talk about”: findings from CDC
exploratory research on sexually transmitted disease communication with girls and
women. J Womens Health (Larchmt). 2010;19(10):1823–1831.
doi:10.1089/jwh.2010.1961.
147. Parrish DD, Kent CK. Access to care issues for African American communities:
implications for STD disparities. Sexually transmitted diseases.
doi:10.1097/OLQ.0b013e31818f2ae1.
148. Cunningham SD, Kerrigan DL, Jennings JM, Ellen JM. Relationships between perceived
STD-related stigma, STD-related shame and STD screening among a household sample of
adolescents. Perspect Sex Reprod Health. 2009;41(4):225–230. doi:10.1363/4122509.
149. Taylor P. The Next America. Pew Research Center. http://www.pewresearch.org/nextamerica/#Portraits-of-America. Published 2014.
150. Bonevski B, Randell M, Paul C, et al. Reaching the hard-to-reach: a systematic review of
strategies for improving health and medical research with socially disadvantaged groups.
BMC Med Res Methodol. 2014;14(1):42. doi:10.1186/1471–2288–14–42.
151. Anderson M. American Demographics of Digital Device Ownership by Pew Research
Center. http://www.pewinternet.org/2015/10/29/the-demographics-of-device-ownership/.
152. Greenwood S, Perrin A, Duggan M, Pew Research Center. Demographics of Social Media
Users in 2016 | Pew Research Center. Soc Media Updat 2016. 2016.
http://www.pewinternet.org/2016/11/11/social-media-update-2016/. Accessed January 2,
2017.

165

153. Bauermeister JA, Zimmerman MA, Johns MM, Glowacki P, Stoddard S, Volz E.
Innovative recruitment using online networks: Lessons learned from an online study of
alcohol and other drug use utilizing a web-based, respondent-driven sampling (webRDS)
strategy. J Stud Alcohol Drugs. 2012;73(5):834-838. doi:10.15288/jsad.2012.73.834.
154. Fenner Y, Garland SM, Moore EE, et al. Web-based recruiting for health research using a
social networking site: an exploratory study. J Med Internet Res. 2012;14(1):e20.
doi:10.2196/jmir.1978.
155. Arcia A. Facebook advertisements for inexpensive participant recruitment among women
in early pregnancy. Heal Educ Behav. 2013;41(3):237-241.
doi:10.1177/1090198113504414.
156. Burrell ER, Pines HA, Robbie E, et al. Use of the location-based social networking
application GRINDR as a recruitment tool in rectal microbicide development research.
AIDS Behav. 2012;16(7):1816-1820. doi:10.1007/s10461-012-0277-z.
157. Carpenter KM, Stoner SA, Mikko AN, Dhanak LP, Parsons JT. Efficacy of a web-based
intervention to reduce sexual risk in men who have sex with men. AIDS Behav.
2010;14(3):549-557. doi:10.1007/s10461-009-9578-2.
158. Vial AC, Starks TJ, Parsons JT. Finding and recruiting the highest risk HIV-negative men
who have sex with men. AIDS Educ Prev. 2014;26(1):56-67.
doi:10.1521/aeap.2014.26.1.56.
159. Sullivan PS, Grey JA, Simon Rosser BR. Emerging technologies for HIV prevention for
MSM: what we have learned, and ways forward. J Acquir Immune Defic Syndr. 2013;63
Suppl 1(0 1):S102-7. doi:10.1097/QAI.0b013e3182949e85.
160. Miller PG, Sønderlund AL. Using the internet to research hidden populations of illicit
drug users: a review. Addiction. 2010;105:1557-1567. doi:10.1111/j.13600443.2010.02992.x.
161. Rice E. The positive role of social networks and social networking technology in the
condom-using behaviors of homeless young people. Public Health Rep. 2010;125(4):588595. http://www.ncbi.nlm.nih.gov/pubmed/20597459.
162. Grov C, Ventuneac A, Rendina HJ, Jimenez RH, Parsons JT. Recruiting men who have
sex with men on Craigslist. org for face-to-face assessments: Implications for research.
AIDS Behav. 2013;17(2):773-778.
163. Grov C, Rendina HJ, Parsons JT. Comparing three cohorts of MSM sampled via sex
parties, bars/clubs, and Craigslist.org: implications for researchers and providers. AIDS
Educ Prev. 2014;26(4):362-382. doi:10.1521/aeap.2014.26.4.362.
164. Ramo DE, Hall SM, Prochaska JJ. Reaching young adult smokers through the internet:
comparison of three recruitment mechanisms. Nicotine Tob Res. 2010;12(7):768-775.
doi:10.1093/ntr/ntq086.
165. S.C. J, C.A. M, Jones SC, Magee CA. Exposure to alcohol advertising and alcohol
consumption among Australian adolescents. Alcohol Alcohol. 2011;46(5):630-637.
166. Lohse B. Facebook is an effective strategy to recruit low-income women to online
nutrition education. J Nutr Educ Behav. 2013;45(1):69-76.
doi:10.1016/j.jneb.2012.06.006.
167. Leonard A, Hutchesson M, Patterson A, Chalmers K, Collins C. Recruitment and
retention of young women into nutrition research studies: practical considerations.
168. Kapp JM, Peters C, Oliver DP. Research Recruitment using Facebook advertising: big
potential, big challenges. J Cancer Educ. 2013;28(1):134-137. doi:10.1007/s13187-012166

169.
170.

171.
172.
173.

174.
175.
176.

177.

178.
179.

180.
181.
182.

0443-z.
Nelson EJ, Hughes J, Oakes JM, Thyagarajan B, Pankow JS, Kulasingam SL. Human
Papillomavirus Infection in women who submit self-collected vaginal swabs after internet
recruitment. J Community Heal. 2015;40:379-386. doi:10.1007/s10900-014-9948-1.
Muessig KE, Nekkanti M, Bauermeister J, Bull S, Hightow-Weidman LB. A systematic
review of recent smartphone, Internet and Web 2.0 interventions to address the HIV
continuum of care. Curr HIV/AIDS Rep. 2015;12(1):173-190. doi:10.1007/s11904-0140239-3.
Hightow-Weidman LB, Muessig KE, Bauermeister J, Zhang C, LeGrand S. Youth,
technology, and HIV: Recent advances and future directions. Curr HIV/AIDS Rep.
2015;12(4):500-515. doi:10.1007/s11904-015-0280-x.
Bureau USC. 2011-2015 American Community Survey 5-Year Estimates.
Taraszow T, Aristodemou E, Shitta G, Laouris Y, Arsoy A. Disclosure of personal and
contact information by young people in social networking sites: An analysis using
Facebook profiles as an example. Int J Media Cult Polit. 2010;6(1):81-101.
doi:10.1386/macp.6.1.81/1.
Nosko A, Wood E, Molema S. All about me: Disclosure in online social networking
profiles: The case of FACEBOOK. Comput Human Behav. 2010;26(3):406-418.
doi:10.1016/j.chb.2009.11.012.
Back MD, Stopfer JM, Vazire S, et al. Facebook profiles reflect actual personality, not
self-idealization. Psychol Sci. 2010;21(3):372-374. doi:10.1177/0956797609360756.
CUNY Office of Institutional Research and Assessment. Fall 2015 Total Enrollment by
Race/Ethnicity and College: Percentages Hispanic White Black Asian/ Pacific Islander.;
2016.http://www.cuny.edu/irdatabook/rpts2_AY_current/ENRL_0026_RACE_TOT_PCT
_HIST.rpt.pdf. Accessed January 9, 2017.
Graham AL, Milner P, Saul JE, Pfaff L. Online advertising as a public health and
recruitment tool: Comparison of different media campaigns to increase demand for
smoking cessation interventions. J Med Internet Res. 2008;10(5):e50.
doi:10.2196/jmir.1001.
Topolovec-Vranic J, Natarajan K. The use of social media in recruitment for medical
research studies: A scoping review. J Med Internet Res. 2016;18(11):e286.
doi:10.2196/jmir.5698.
Brookfield S. The Getting of Wisdom: What Critically Reflective Teaching is and Why
It’s Important. 1995.
https://static1.squarespace.com/static/51acea8be4b02783f894c272/t/53628f3be4b0bddd58
665b76/1398968123150/Brookfield-Getting+Wisdom.pdf. Accessed April 6, 2017.
Carvalho SW, de Oliveira Mota M. The role of trust in creating value and student loyalty
in relational exchanges between higher education institutions and their students. J Mark
High Educ. 2010;20(1):145-165. doi:10.1080/08841241003788201.
Rendon LI. Validating culturally diverse students: Toward a new model of learning and
student development. Innov High Educ. 1994;19(1):33-51.
http://files.eric.ed.gov/fulltext/ED371672.pdf. Accessed April 6, 2017.
CUNY Office of Institutional Research and Assessment. A Profile of Undergraduates at
CUNY Senio and Community Colleges: Fall 2015.; 2016.
http://www.cuny.edu/about/administration/offices/ira/ir/databook/current/student/ug_student_profile_f15.pdf. Accessed April 26, 2017.
167

183. Arayasirikul S, Chen Y-H, Jin H, Wilson E. A Web 2.0 and epidemiology mash-up: using
respondent-driven sampling in combination with social network site recruitment to reach
young transwomen. AIDS Behav. 2016;20(6):1265-1274. doi:10.1007/s10461-015-1234-4.
184. Kelly L, Kerr G, Drennan J. Avoidance of advertising in social networking sites. J
Interact Advert. 2010;10(2):16-27. doi:10.1080/15252019.2010.10722167.
185. Hadija Z, Barnes SB, Hair N. Why we ignore social networking advertising. Qual Mark
Res An Int J. 2012;15(1):19-32. doi:10.1108/13522751211191973.
186. Sullivan PS, Khosropour CM, Luisi N, et al. Bias in online recruitment and retention of
racial and ethnic minority men who have sex with men. J Med Internet Res.
2011;13(2):e38. doi:10.2196/jmir.1797.
187. Checchi D. Education, Inequality and Income Inequality.; 2001. doi:10.1111/14680351.00017.
188. Galea S, Ahern J. Distribution of education and population health: an ecological analysis
of New York City neighborhoods. Am J Public Health. 2005;95(12):2198-2205.
doi:10.2105/AJPH.2004.050617.
189. Abma JC, Martinez GM. Sexual Activity and Contraceptive Use Among Teenagers in the
United States, 2011–2015. 2011. https://www.cdc.gov/nchs/data/nhsr/nhsr104.pdf.
Accessed July 5, 2017.
190. Bert F, Giacometti M, Gualano MR, Siliquini R. Smartphones and health promotion: A
review of the evidence. J Med Syst. 2014;38(1):9995. doi:10.1007/s10916-013-9995-7.
191. Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee EM. The effectiveness of
web-based vs. non-web-based interventions: a meta-analysis of behavioral change
outcomes. J Med Internet Res. 2004;6(4):e40. doi:10.2196/jmir.6.4.e40.
192. Kumar S, Nilsen WJ, Abernethy A, et al. Mobile health technology evaluation. Am J Prev
Med. 2013;45(2):228-236. doi:10.1016/j.amepre.2013.03.017.
193. Collins RL, Martino SC, Shaw R. Working Paper: Influence of New Media on Adolescent
Sexual Health: Evidence and Opportunities.
194. Jacobs W, Amuta AO, Jeon KC. Health information seeking in the digital age: An
analysis of health information seeking behavior among US adults. Cogent Soc Sci.
2017;3(1):1302785. doi:10.1080/23311886.2017.1302785.
195. Regalado M, Smale MA. Commuter students using technology. Educ Rev Online. 2014.
http://www.educause.edu/ero/article/commuter-students-using-technology. Accessed
August 22, 2017.
196. Bull SS, Levine DK, Black SR, Schmiege SJ, Santelli J. Social media–delivered sexual
health intervention: a cluster randomized controlled trial. Am J Prev Med. 2012;43(5):467474.
197. Levine D, McCright J, Dobkin L, Woodruff AJ, Klausner JD. SEXINFO: A sexual health
text messaging service for San Francisco youth. Am J Public Health. 2008;98(3):393-395.
198. Levine D, Woodruff AJ, Mocello AR, Lebrija J, Klausner JD. inSPOT: The first online
STD partner notification system using electronic postcards. PLoS Med. 2008;5(10):e213doi:10.1371/journal.pmed.0050213.
199. Juzang I, Fortune T, Black S, Wrights E, Bull S. A pilot programme using mobile phones
for HIV prevention. J Telemed Telecare. 2011;17:150-153.
200. Bull SS, Lloyd L, Rietmeijer C, McFarlane M. Recruitment and retention of an online
sample for an HIV prevention intervention targeting men who have sex with men: the
Smart Sex Quest Project. AIDS Care. 2004;16(8):931-943.
168

201.
202.
203.
204.
205.
206.

207.
208.
209.
210.
211.
212.
213.
214.
215.

216.

doi:10.1080/09540120412331292507.
Bull SS, Breslin LT, Wright EE, Black SR, Deborah Levine, Santelli JS. Case Study: An
ethics case study of HIV prevention research on Facebook: The Just/Us Study. J Pediatr
Psychol. 2011;Advanced A.
Bull S, Phibbs S, Watson S, McFarlane M. What do young adults expect when they go
online? Lessons for development of an STD/HIV and pregnancy prevention website. J
Med Syst. 2007;31(2):149-158.
Wright E, Fortune T, Juzang I, Bull S. Text messaging for HIV prevention with young
Black men: formative research and campaign development. AIDS Care. 2011;23(5):534541.
Phillips KA, Epstein DH, Mezghanni M, et al. Smartphone delivery of mobile HIV risk
reduction education. AIDS Res Treat. 2013;2013(Article ID 231956, 9 pages, 2013.
doi:10.1155/2013/231956).
Goldenberg T, McDougal SJ, Sullivan PS, Stekler JD, Stephenson R. Preferences for a
mobile HIV prevention app for men who have sex with men. JMIR mHealth uHealth.
2014;2(4):e47. doi:10.2196/mhealth.3745.
Goldenberg T, McDougal SJ, Sullivan PS, Stekler JD, Stephenson R. Building a mobile
HIV prevention app for men who have sex with men: An iterative and community-driven
process. JMIR Public Heal Surveill 2015;1(2)e18. 2015;1(2):e18.
doi:10.2196/PUBLICHEALTH.4449.
Kreuter MW, Lukwago SN, Bucholtz RDDC, Clark EM, Sanders-Thompson V.
Achieving cultural appropriateness in health promotion programs: targeted and tailored
approaches. Health Educ Behav. 2003;30(2):133-146. doi:10.1177/1090198102251021.
Inegbenebor U. Communication strategies for marketing health products and services.
South Am J Public Heal. 2014;2(1).
Yun Lee H, Koopmeiners JS, Professor A, et al. mHealth pilot study: Text messaging
intervention to promote HPV vaccination. Am J Heal BehavTM. 2016;40(1):67-76.
doi:10.5993/AJHB.40.1.8.
Nielsen J. Usability 101: Introduction to Usability. Nielsen Norman Group; EvidenceBased User Exp Res Training, Consult. 2012. http://www.nngroup.com/articles/usability101-introduction-to-usability/. Accessed August 28, 2015.
Jaspers M. A comparison of usability methods for testing interactive health technologies:
Methodological aspects and empirical evidence. Int J Med Inform. 2009;78(5):340-353.
doi:10.1016/j.ijmedinf.2008.10.002.
Brown W, Yen P-Y, Rojas M, Schnall R. Assessment of the Health IT Usability
Evaluation Model (Health-ITUEM) for evaluating mobile health (mHealth) technology. J
Biomed Inform. 2013;46(6):1080-1087. doi:10.1016/j.jbi.2013.08.001.
Piantadosi S. Clinical Trials: A Methodologic Perspective. New York: John Wiley &
Sons, Inc.; 1997.
Center for AIDS Prevention Studies (CAPS) at the University of California SF. National
Sexual Health Survey (NSHS).
Grov C, DeBusk JA, Bimbi DS, Golub SA, Nanin JE, Parsons JT. Barebacking, the
Internet, and harm reduction: An intercept survey with gay and bisexual men in Los
Angeles and New York City. AIDS Behav. 2007;11(4):527-536. doi:10.1007/s10461-0079234-7.
Grov C, Parsons JT, Bimbi DS. Sexual risk behavior and venues for meeting sex partners:
169

217.
218.
219.
220.

221.

222.
223.
224.
225.

226.
227.
228.
229.
230.
231.
232.
233.

an intercept survey of gay and bisexual men in LA and NYC. 2007. doi:10.1007/s10461006-9199-y.
Grov C, Parsons JT, Bimbi DS. Sexual compulsivity and sexual risk in gay and bisexual
men. Arch Sex Behav. 2010;39(4):940-949. doi:10.1007/s10508-009-9483-9.
Parsons JT, Grov C, Golub SA. Sexual compulsivity, co-occurring psychosocial health
problems, and HIV risk among gay and bisexual men: further evidence of a syndemic. Am
J Public Health. 2012;102(1):156-162. doi:10.2105/AJPH.2011.300284.
Brooke J. SUS: a retrospective. J usability Stud. 2013;8(2):29-40.
Brooke J. The Project SUS -A quick and dirty usability scale usability and context.
Usability Eval Ind. 1996;189(194):4-7.
http://www.tbistafftraining.info/smartphones/documents/b5_during_the_trial_usability_sc
ale_v1_09aug11.pdf.
Mayring P. Forum Qualitative Sozialforschung / Forum: Qualitative Social Research.
Forum Qual Sozialforsch / Forum Qual Soc Res. 2000;1(2):Art. 20.
http://www.qualitative-research.net/index.php/fqs/article/view/1089/2385. Accessed
September 8, 2017.
Morgan D. Focus Groups As Qualitative Research. 2nd ed. London: Sage Publications,
International Educational and Professional Publisher; 1997.
Berkowitz S. Analyzing Qualitative Data. In: J. Frechtling, L. Sharp and W, ed. UserFriendly Handbook for Mixed Method Evaluations.1997.
Pope C, Mays N. Reaching the parts other methods cannot reach: an introduction to
qualitative methods in health and health services research. BMJ. 1995;311(6996):42-45.
doi:10.1136/bmj.311.6996.42.
Schnall R, Higgins T, Brown W, Carballo-Dieguez A, Bakken S. Trust, perceived risk,
perceived ease of use and perceived usefulness as factors related to mHealth technology
use. In: Studies in Health Technology and Informatics.; 2015. doi:10.3233/978-1-61499564-7-467.
Spencer L, Ritchie J, Lewis J, Ormston R, O͛ Connor W, Barnard M. Analysis: principles
and processes. In: Ritchie, J., Lewis J, ed. Qualitative Research Practice: A Guide for
Social Science Students and Researchers. London; 2014:278.
Matthiessen N. Interactive Design and the Human Experience: What Can Industrial
Design Teach Us. In: Springer, Berlin, Heidelberg; 2013:100-106. doi:10.1007/978-3642-39229-0_12.
Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot studies in clinical
research. J Psychiatr Res. 2011;45(5):626-629. doi:10.1016/j.jpsychires.2010.10.008.
Bowen DJ, Kreuter M, Spring B, et al. How we design feasibility studies. Am J Prev Med.
2009;36(5):452-457.
Chiasson MA, Hirshfield S, Rietmeijer C. HIV prevention and care in the digital age.
JAIDS J Acquir Immune Defic Syndr. 2010;55:S94-S97 10.1097/QAI.0b013e3181fcb878.
doi:10.1097/QAI.0b013e3181fcb878.
Glasgow R, Vogt T, Boles S. Evaluating the public health impact of health promotion
interventions: the RE-AIM framework. Am J Public Health. 1999;89(9):1322-1327.
doi:10.2105/AJPH.89.9.1322.
Arain M, Campbell MJ, Cooper CL, Lancaster GA. What is a pilot or feasibility study? A
review of current practice and editorial policy. BMC Med Res Methodol. 2010;10(1):67.
Nielsen J. Why you only need to test with 5 users. Jakob Nielsen’s Alertbox Available line
170

234.
235.
236.
237.
238.
239.
240.
241.
242.
243.

244.
245.
246.
247.
248.
249.

from www.useit.com/alertbox/20000319.html. 2000.
Grundy QH, Wang Z, Bero LA. Challenges in assessing mobile health app quality: A
systematic review of prevalent and innovative methods. Am J Prev Med. 2016;51(6).
doi:10.1016/j.amepre.2016.07.009.
Noar SM, Webb EM, Van Stee SK, et al. Using computer technology for HIV prevention
among African-Americans: development of a tailored information program for safer sex
(TIPSS). Health Educ Res. 2011;26(3):393-406. doi:10.1093/her/cyq079.
Silva BMC, Rodrigues JJPC, de la Torre Díez I, López-Coronado M, Saleem K. Mobilehealth: A review of current state in 2015. J Biomed Inform. 2015;56:265-272.
doi:10.1016/j.jbi.2015.06.003.
De Ridder J. How accurate are Google Analytics demographic Reports | Humix. humix.
2014. https://www.humix.be/en/blog/how-accurate-are-google-analytics-demographicreports/. Accessed September 13, 2017.
Google. About Demographics and Interests - Analytics Help. Anal Help. 2017.
https://support.google.com/analytics/answer/2799357?hl=en. Accessed September 13,
2017.
usability.gov. Running a Usability Test. 2014. https://www.usability.gov/how-to-andtools/methods/running-usability-tests.html. Accessed November 21, 2017.
usability.gov. Reporting Usability Test Results. 2013. https://www.usability.gov/how-toand-tools/methods/reporting-usability-test-results.html. Accessed November 21, 2017.
Zapata BC, Fernández-Alemán JL, Idri A, Toval A. Empirical studies on usability of
mhealth apps: A systematic literature review. J Med Syst. 2015;39(2):1.
doi:10.1007/s10916-014-0182-2.
Agarwal S, LeFevre AE, Lee J, et al. Guidelines for reporting of health interventions using
mobile phones: mobile health (mHealth) evidence reporting and assessment (mERA)
checklist. BMJ. 2016;352:i1174. doi:10.1136/BMJ.I1174.
Walker JL. A qualitative study of parents’ experiences of providing sex education for their
children: The implications for health education. NHS Res Fellow Lect Heal Promot Heal
Educ. 1997. http://journals.sagepub.com/doi/pdf/10.1177/001789690106000205.
Accessed September 2, 2017.
Wilson EK, Dalberth BT, Koo HP, Gard JC. Parents’ perspectives on talking to
preteenage children about sex. Perspect Sex Reprod Health. 2010;42:56-63.
doi:10.2307/20697099.
DiIorio C, Kelley M, Hockenberry-Eaton M, al. et. Communication about sexual issues:
mothers, fathers, and friends. J Adolesc Health. 1999;24(3):181-189. doi:10.1016/S1054139X(98)00115-3.
Shah N, Jonassaint J, De Castro L. Patients welcome the sickle cell disease mobile
application to record symptoms via technology ( SMART ). Hemoglobin.
2014;38(2):1532-432. doi:10.3109/03630269.2014.880716.
Rodriquez EJ, Pérez-Stable EJ. The time is now for eHealth research with Latinos. Am J
Public Health. 2017;107(11):1705-1707. doi:10.2105/AJPH.2017.304055.
Centers for Disease Control and Prevention. HIV Among Women.; 2017.
https://www.cdc.gov/hiv/pdf/group/gender/women/cdc-hiv-women.pdf. Accessed August
21, 2017.
Kim YH, Kim DJ, Wachter K. A study of mobile user engagement (MoEN) :Engagement
motivations, perceived value, satisfaction, and continued engagement intention. 2013.
171

250.
251.
252.
253.
254.
255.

256.
257.
258.
259.

260.
261.
262.
263.
264.
265.
266.

doi:10.1016/j.dss.2013.07.002.
Purcell K. Half of Adult Cell Phone Owners Have Apps on Their Phones by Pew
Research Center’s Internet & American Life Project. 2011;2012(4/12/2012).
Ybarra ML, Holtrop JS, Prescott TL, Rahbar MH, Strong D. Pilot RCT results of stop my
smoking USA: A text messaging-based smoking cessation program for young adults.
Nicotine Tob Res. 2013;15(8):1388-1399.
Carter MC, Burley VJ, Nykjaer C, Cade JE. Adherence to a smartphone application for
weight loss compared to website and paper diary:Pilot randomized controlled trial. J Med
Internet Res. 2013;15(4):e32.
Rounsaville BJ, Carroll KM, Onken LS. A stage model of behavioral therapies research:
Getting started and moving on from stage I. Clin Psychol Sci Pract. 2001;8(2):133-142.
Hoff T, Green L, Davis J. National Survey of Adolescents and Young Adults: Sexual
Health Knowledge Attitudes and Experiences. Kaiser Family Foundation. 2003.
http://www.popline.org/node/249430. Accessed July 13, 2017.
Vanoss Marin B, Coyle KK, Gomez CA, Carvajal SC, Kirby DB. Older boyfriends and
girlfriends increase risk of sexual initiation in young adolescents - ScienceDirect. J
Adolesc Heal. 2000;27(6):409-418.
http://www.sciencedirect.com.ezproxy.gc.cuny.edu/science/article/pii/S1054139X000009
75. Accessed August 11, 2017.
Schmitt TA. Current methodological considerations in exploratory and confirmatory
factor analysis. J Psychoeduc Assess. 29(4):304-321. doi:10.1177/0734282911406653.
Browne MW. An Overview of analytic rotation in exploratory factor analysis.
Multivariate Behav Res. 2001;36(1):111-150. doi:10.1207/S15327906MBR3601_05.
McDowell I. Measuring Health: A Guide to Rating Scales and Questionnaires.; 2006.
The City of New York Department of City Planning O of IA. The Newest New Yorkers:
Characteristics of the City’s Foreign-born Population. 2013.
https://www1.nyc.gov/assets/planning/download/pdf/data-maps/nycpopulation/nny2013/nny_2013.pdf. Accessed September 17, 2017.
U.S. Census Bureau. QuickFacts: New York, New York.; 2016.
https://www.census.gov/quickfacts/fact/table/newyorkcitynewyork/POP645215#viewtop.
Accessed September 17, 2017.
Adolescent Sexual and Reproductive Health in the United States. New York; 2017.
https://www.guttmacher.org/sites/default/files/factsheet/adolescent-sexual-andreproductive-health-in-united-states.pdf.
Burns K, Keating P, Free C. A systematic review of randomised control trials of sexual
health interventions delivered by mobile technologies. BMC Public Health.
2016;16(1):778. doi:10.1186/s12889-016-3408-z.
Jemmott JB, Jemmott LS, Braverman PK, Fong GT. HIV/STD risk reduction
interventions for African American and Latino adolescent girls at an adolescent medicine
clinic: A randomized controlled trial. Arch Pediatr Adolesc Med. 2005;159(5):440-449.
Grady C. Payment of clinical research subjects. J Clin Invest. 2005;115(7):1681-1687.
doi:10.1172/JCI25694.
Kujala S. User involvement: A review of the benefits and challenges. Behav Inf Technol.
2003;22(1):1.
Office of Research on Women, National Institutes of Health. Women of Color Health
Data Book, 4th Edition.; 2014. https://orwh.od.nih.gov/resources/pdf/WoC-Databook172

267.
268.
269.
270.
271.
272.
273.
274.

FINAL.pdf. Accessed January 2, 2017.
Hiremath BK, Kenchakkanavar AY. An Alteration of the Web 1.0, Web 2.0 and Web 3.0:
A comparative study. Imp J Interdiscip Res. 2016;2(4):2454-1362.
http://www.onlinejournal.in. Accessed September 28, 2017.
Miorandi D, Sicari S, De Pellegrini F, Chlamtac I. Internet of things: Vision, applications
and research challenges. Ad Hoc Networks. 2012;10:1497-1516.
doi:10.1016/j.adhoc.2012.02.016.
Spool JM. 5 Design decision styles. What’s yours? User Interface Eng. 2009;2013(August
28,):Availalbe at: http://www.uie.com/articles/five_des.
Finer LB, Philbin JM. Sexual initiation, contraceptive use, and pregnancy among young
adolescents. Pediatrics. 2013;131(5):886-891. doi:10.1542/peds.2012-3495.
Dewey J. Experience & Education. First. Kappa Delta Pi Lecture Series: Simon &
Schuster; 1997.
Milošević M, Shrove MT, Jovanov E. Applications of smartphones for ubiquitous helath
monitoring and wellbeing management. JITA. 2011;1(1):7-15. doi:10.7251/JIT1101007M.
Milosevic M, Jovanov E, Milenković A. Quantifying timed-up-and-go test: A smartphone
implementation. In: IEEE International Conference on Body Sensor Networks, 1-6.; 2013.
http://www.ece.uah.edu/~milenka/docs/bsn13b_sTUG.pdf. Accessed December 16, 2017.
Baker TB, Gustafson DH, Shah D. How can research keep up with eHealth? Ten
strategies for increasing the timeliness and usefulness of eHealth research. J Med Internet
Res. 2014;16(2):e36. doi:10.2196/jmir.2925.

173

